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(From the Thomas Henry Simpson Memorial Institute for Medical Research, Uni- 
versity of Michigan.) 


Since the report in 1926 by Minot and Murphy' on the efficiency 
of liver in inducing a remission in pernicious anemia, numerous 
substances have been tried with more or less success. These authors 
found that kidney was effective and this observation was confirmed 
by McCann.? Castle? reported successful results with beefsteak 
treated with the gastric secretions of normal human beings, but 
was unable to develop the hemopoietically active substance by 
incubation of beefsteak with gastric mucosa in acid solution. Sturgis 
and Isaacs‘ found that desiccated whole hog stomach and stomach 
defatted with petroleum benzine was very active in inducing remis- 
sions. These observations were confirmed by Conner, by Wilkin- 
son® and others. The present report deals with further studies of 
the effect of feeding whole, chopped, hog stomach (twelve to eighteen 
hours old) desiccated and defatted with petroleum benzine;- to 


patients with true pernicious anemia. 
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The stomach was prepared by removing the fat and surrounding 
mesentery, and chopping the material very fine. This was then 
dried at a low temperature and the fat removed by repeated washing 
with petroleum benzin. One hundred grams of fresh stomach yielded 
from 11.7 to 15 gm. of the dried material. The removal of the fat 
eliminated much of the odor, and the product had very little taste. 
It was fed to the patients as a thick purée in tomato juice, being 
eaten as one would a thick cereal. The dose was from 15 to 40 gm. 


N 
N 
uw 


nN 


(AS FRESH STOMACH) 


GRAMS PER DAY 


| 
| 
| 
| 
8 


6 7 9 10 
WEEKS 


Cuart I.—(Initial red blood cell counts; 0.9 to 2.8 million.) Relation between 
total amount of stomach per day and number of weeks to reach 4 million. 


daily, representing 107 to 300 gm. of fresh stomach. The average 
dose of 20 to 28 gm. daily (145 to 150 gm. of fresh stomach) was 
found to be satisfactory in inducing a remissién, and 7 to 10 gm. 
(50 to 70 gm. of fresh stomach) was found to be satisfactory as a 
maintenance dose. A safe dosage which has proven effective is 10 gm. 
for each 1,000,000 deficit in the red blood cell count. The sub- 
jective improvement was similar to that following the use of liver 
or liver extract, and up to the present no gross differences have been 
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noted in their actions on the neurological complications of the dis- 
ease. ‘There appears to be a definite correlation, within certain limits, 
between the dosage of dried, defatted stomach and the number of 
weeks required for the red blood cell count to reach 4,000,000 or 
more per cubic centimeter. This varies to some extent with the 
individual patient, the initial red blood cell count and the state 
of the bone-marrow at the beginning of the therapy. (Chart I.) 
Table I shows that maximum reticulocyte percentages after 
stomach feeding, reached usually on the seventh or eighth day, 
compared with the calculated percentages, derived by Riddle’ 
from the formula of Minot, Cohn and their associates.! 
_ 0.73 — 0.2 Eo 
0.73 + 0.8 Eo 
= maximum percentage of reticulocytes observed during treat- 
ment 
= red blood cell count when treatment is begun. 


TaBLe I. 


Before treatment. After treatment. 

Grams of 

stomach 

Red blood Hemo- Red blood Hemo- | per day 

Pa- cells, mil-| globin | Period of | cells, mil- globin calcu- | Maximum Calculated 

tient | lions per | per cent ‘treatment, lions per per cent lated reticulo- | maximum 

No. ¢.mm. (Sahli). weeks. ¢.mm. (Sahli). | as fresh | cyte | reticulocyte 
tissue. | percentage.) percentage. 


75 187 14. 34. 
81 205 13. 31. 
77 200 | 18. 29. 
102 211 | 34. 29. 
81 143 | 21.% 26. 
79 281 36. 26. 
76 187 | 36. 24. 
72 107 | 24. 24. 
76 125 | 17. 18. 
75 250 

80 211 

85 230 

64 143 

88 | 277 
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* Had a “reticulocyte response” to liver therapy just before the treatment was 
started. 

t Stomach not defatted. 

x Data incomplete. 


1 0 
2 1 
3 1 
4 1 
5 1 
6 1 
7 1 
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As Minot and his associates have so well shown, the reticulocyte 
response is an early evidence of the potency of a therapeutically 
active preparation for this disease. ‘The table shows the initial 
red blood cell counts and hemoglobin percentages and the number 
of weeks before the count reached 4,000,000 per c.mm. or more, 
except for those patients receiving other treatment subsequently 
or under observation for too short a period. Chart II shows the 
actual maximum reticulocyte response in 21 patients during the 
first two weeks of treatment with dried, defatted stomach made 
from 107 to 285 gm. of fresh whole stomach, as compared with the 
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Cuart II.—Relation of Maximum reticulocyte percentage and initial red blood 
cell count. 


reticulocyte response from a potent liver extract made from 400 to 
600 gm. of fresh liver, in similar patients with pernicious anemia. 
Of 22 patients carried to a complete hemopoietic remission, the 
average count at the beginning of the therapy was 1,800,000 per 
c.mm., and the average count at the end of 6.6 weeks was 4,300,000. 
The most rapid remission was in Patient 6, whose blood increased 
from 1,200,000 per c.mm. to 5,600,000 per c.mm. in four and a half 
weeks on a daily dose of dried, defatted stomach tissue made from 
281 gm. of fresh stomach. 

Chart III shows the average increase in red blood cells per week 
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after effective dried stomach therapy. The slight increase during 
the first week, often absent in individual patients, would be mis- 
leading if used as a criterion of the effectiveness of the therapy, in 
the absence of adequate reticulocyte counts. 

Some observations as to the origin of the hemopoietically active 
substances were made in hopes of throwing some light on the nature 
of the material. ‘The desiccated muscle layer of the stomach 
defatted with acetone was fed in 30 gm. doses (representing 230 gm., 
of fresh muscle) daily to a patient with typical pernicious anemia 
with an initial red blood cell count of 1,070,000 per c.mm. No 
response was noted in ten days. Subsequently this patient had a 
perfect and typical response with whole stomach. The glandular 


AVERAGE INCREASE PER WEEK 400.000 PER CU. um. | 
AVERAGE FOR FIRST 8 WEEKS 500,000 PER CU. MM.) 
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Cuart III.—Average weekly red blood cell counts (19 patients) treated with 
dried defatted stomach. 


portion of the mucosa, desiccated but not defatted, was fed in 30- 
and 60-gm. doses daily (representing 158 and 316 gm. of fresh 
mucosa) to another patient whose initial red blood cell count was 
1,230,000 per c.mm. With 30 gm. daily there was a reticulocyte 
response to 6.8 per cent instead of the expected 27.5 per cent. With 
60 gm. there was a secondary rise to 9.3 per cent. Subsequently 
this patient received’ whole stomach (28 gm. of desiccated stomach 
representing 240 gm. of the fresh organ) and had a very satisfactory 
increase of the reticulocytes to 36.6 per cent, in comparison to a 
calculated rise of 20 per cent. In 4 other patients fed mucosa, 3 
gave no reticulocyte response at all, and 1 gave a questionable 
slight response. 

These experiments suggest that the muscle layer probably does 


| | | | 
4 
| 
| | | 
| | | | 


602 STURGIS, ISAACS: PERNICIOUS ANEMIA 


not contain the hemopoietically active substance in free form and 
corroborates the clinical experience that meat is not effective in 
inducing a remission in pernicious anemia. Some of the hemopoi- 
etically active substance is present in the mucosa. The markedly 
increased activity when both are ground together while in the fresh 
state suggests that there is present in the mucosa an enzyme-like 
substance which acts on proteins and liberates the active principle. 
This is confirmatory evidence to the hypothesis of Castle.2 The 
enzyme is absent in the muscle layer and so no active substance 
develops. Enough protein is present in the mucosa for the “enzyme” 
to liberate some of the substance. The work of Castle suggests that 
this “enzyme” or generating substance is absept in the stomachs of 
patients with pernicious anemia. His evidence is that it is excreted 
by the stomach, and the present work shows that it is in the mucosa 
from which it evidently originates. 

Summary. Desiccated, defatted, whole stomach is effective in 
inducing and maintaining a hemopoietic remission in patients with 
pernicious anemia. Seven to 10 gm. of the dried substance daily, 
representing 50 to 67 gm. of the fregh organ have been found effec- 
tive. A clinical dosage of 10 gm. for each million red blood cells 
deficit per cubic millimeter offers a wide margin of safety. The 
response is similar to that following liver extract, and the average 
increase in the number of red blood cells is about 500,000 per c.mm. 


per week during the first eight weeks. , 
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THE TREATMENT OF PERNICIOUS ANEMIA WITH AN 
EXTRACT OF FISH LIVER. 


By Joseru E. Connery, M.D., 
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(From the Department of Medicine, University and Bellevue Hospital Medical 
College, New York University, and the Third (New York University) Medical 
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Wu1prtE' established the fact, in animals rendered experimentally 
anemic by repeated bleedings, that of a number of foodstuffs studied 
to determine their hemoglobin regenerating power, mammalian and 
chicken liver and kidney were the most potent. Fish liver was 
found to be ineffective. 

Minot and Murphy? showed that liver, when fed in adequate 
amounts to patients with pernicious anemia, induces a remission 
and that this remission can be sustained by a suitable maintenance 
dose. Cohn, Minot, Alles and Salter fractionated mammalian liver 
in an attempt to determine the nature of the active principle or 
principles. Porter* prepared an active aqueous extract of liver. 
Castle’ demonstrated quite effectively that the feeding of the con- 
tents of the normal stomach after a meal of beef can induce a reticu- 
locyte response in patients with pernicious anemia. Sturgis and 
Isaacs® prepared a desiccated extract of hog stomach which was 
found to be potent. 

In this paper we report the effect in pernicious anemia of an 
aqueous extract of the livers of cod, haddock and other members of 
the Gad. cal. family, from which the oil has been removed. Further 
process of preparation is essentially that used in making fraction G, 
as reported by Cohn, Minot, Alles and Salter.’ 

The 6 patients reported on in this series were typical cases of 
pernicious anemia of the Addisonian type. Daily reticulocyte 
counts, red cell counts, hemoglobin estimations and white cell 
counts were made. The physical condition of the patient permit- 
ting, a control period up to seven days was run. Where this was 
not possible, no patient was included in the study whose reticulo- 
cyte increase began in less than five days after treatment was 
started. Fish liver extract* was then administered, the daily dose 
usually being divided into halves. Each of these halves was then 
given with an equal volume of ice water by mouth. Meats of all 
kinds were excluded from the diet until the reticulocytes had reached 
their peak and returned to normal. During no phase of the study 
was liver or kidney included in the diet. 


* This extract was prepared by the White Laboratories. In the paper it is also 
referred to as marine liver extract. 
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Plate I is composed of charts showing the reticulocyte curves of 
all 6 patients. The red cell, hemoglobin and white cell determina- 
tions were purposely omitted for the sake of clarity. The average 
number of days elapsing before the reticulocytes began to increase 
definitely in Cases I, II,* III, IV and VI was six. Case V had been 
irregularly and incompletely treated with whole mammalian liver 
before coming into the hospital. His reticulocytes showed a slight 
fluctuating increase, beginning shortly after treatment was insti- 
tuted, but the definite upward trend did not occur until fifteen days 
of treatment had been followed. The subjective and objective 
improvement in all 6 patients was quite comparable to that seen in 
patients with pernicious anemia treated with adequate amounts of 
whole mammalian liver or of a liver fraction. Table I shows the 
hemoglobin in grams and per cent (Newcomer) and the level of the 
red cells at the end of two weeks’, one month’s and two months’ 
treatment. 

There follow brief protocols of the 6 cases: 

HEMOGLOBIN IN GRAMS AND PER CENT AND THE LEVEL OF THE RED CELLS AT THE 
ENp OF TREATMENT FOR SPECIFIED TIME. 
Two weeks. One month. Two months. 
‘Hemoglobin... Hemoglobin. ‘Hemoglobin. _ 


Per Per Per 
Grams. _ cent. cent. Grams. cent. 


80.4 
75.0 
65.0 
86.0 
61.0 


2. 
3. 
2. 
2. 


Case Protocols. Case I.—B. R., female, white, aged seventy years, 
first hospitalization, had an initial red cell count of 1,990,000, initial hemo- 
globin 44 per cent or 7.4G (Newcomer), initial reticulocytes 0.7 per cent, 
and initial white cell count 3400. 

Marine liver extract (White) (90-cc. doses) was begun on the fifth day of 
hospitalization. 

Reticulocyte increase began on the fifth day of treatment, and there 
ensued marked subjective and objective improvement (Chart I). 


Case II.—C. H., male, white, aged fifty-four years, first hospitalization, 
neurological involvement not marked, had an initial red cell count of 
1,090,000, initial hemoglobin 24.8 per cent or 4.2G (Newcomer), initial 
color index 1.24, initial reticulocytes 2.7 per cent and an initial white cell 
count of 2,400. 

Marine liver extract (White) (90-cc. doses) was begun on the fourth day 
of hospitalization. 

Reticulocyte increase began on the fifth day of treatment, and then 
occurred marked subjective and objective improvement (Chart II). 


Case III.—M. B., male, white, aged fifty-five years, first hospitalization, 
neurological involvement, marked subacute combined sclerosis; had an 
initial red cell count of 2,180,000, initial hemoglobin 69 per cent or 9.4G 
(Dare), initial color index, 1.64, initial reticulocytes 1.7 per cent and an 
initial white cell count of 7200. 

* Case II: This patient was followed on the Second (Cornell) Medical Division 
of Bellevue Hospital through the courtesy of Dr. Eugene F. DuBois. 


I 65.0 7 
II Pig 5.5 32.7 2 10.9 64.4 3.1 13.6 3.7 
III — 9.8 72.0 2 10.0 73.0 4.1 10.3 5.4 
IV 4 6.1 45.0 6 8.7 63.0 3.6 8.9 4.1 
V wed 6.1 45.0 1 9.8 72.0 2.6 11.7 4.3 
VI <a 6.8 50.0 1 7.5 55.0 2.2 8.3 3.4 
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Marine liver extract (White) (60-cc. doses) was begun on the eighth day 
of hospitalization. 

Reticulocyte increase began on the seventh day of treatment, and the 
patient experienced moderate subjective and objective improvement, but 
very slight neurologic improvement (Chart III). 


Case IV.—E. B., female, white, aged sixty-nine years, first hospitaliza- 
tion, slight neurologic involvement, had an initial red cell count of 1,610,- 
000, initial hemoglobin 35 per cent or 4.8G (Dare), initial color index 1.09, 
initial reticulocytes 1 per cent, and an initial white cell count of 3000. 

Marine liver extract (White) (90-cc. doses) was begun on the fourth day 
of hospitalization. 

Reticulocyte increase began on the sixth day of treatment, and there 
occurred marked subjective and objective improvement (Chart IV). 


Case V.—F. 8., male, white, aged thirty-eight years, first hospitaliza- 
tion, with slight neurological involvement, had an initial red cell count of 
1,240,000, initial hemoglobin 33 per cent or 4.5G (Dare), initial color index 
"5 per cent, initial reticulocytes 1.7 per cent, and an initial white cell count 
of 3000. 

Marine liver extract (White) (60-cc. doses) was begun on the sixth day 
of hospitalization. 

Reticulocyte increase began on the ninth day of treatment, and there 
occurred marked subjective and objective improvement (Chart V). 


Case VI.—J. Y., male, white, aged sixty-nine years, first hospitaliza- 
tion, only slight neurologic involvement, had an initial red cell count of 
1,030,000, initial hemoglobin 46 per cent or 6.3G (Dare), initial color index 
2.3, initial reticulocytes 0.6 per cent, and an initial white cell count of 
1800 


Marine liver extract (White) (60-cc. doses) was begun on the seventh 
day of hospitalization. 

Reticulocyte increase began on the sixth day of treatment, and there 
occurred marked subjective and objective improvement (Chart VI). 


Comment. An aqueous extract of fish liver administered in 
adequate dosage to patients suffering with pernicious anemia can 
induce a reticulocyte response and an increase in the red cells and 
hemoglobin. Subjective and objective improvement follows and 
is comparable to that seen in patients with pernicious anemia treated 
with whole mammalian liver or with adequate amounts of potent 
liver fraction. Another source of the principle or principles capable 
of inducing a remission in pernicious anemia is demonstrated. 
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MITOSIS IN MYELOBLASTS IN PERIPHERAL BLOOD. 


By Wiiiram A. Groat, B.S., M.D., 


PROFESSOR OF CLINICAL PATHOLOGY, COLLEGE OF MEDICINE, SYRACUSE UNIVERSITY, 
SYRACUSE, N. Y. 


(From Department of Clinical Pathology, College of Medicine, Syracuse University.) 


Tue following case is discussed because of the unusual blood 
findings in one smear only of a daily series covering a period of 
nearly three weeks. 


Case Report.—A Jewish woman, aged eighteen years, entered the Hos- 
pital of the Good Shepherd early in the year 1909.* There was high tem- 
perature; enormously enlarged liver and spleen, petechial hemorrhages, 
foul, ulcerated mouth and fauces, bleeding from the gums which were soft 
and spongy, and the blood picture of acute leukemia. The red count from 
day to day varied from slightly above to slightly below 1,000,000 cells. 
The white count likewise hovered around the million mark, often slightly 
exceeding the red. The vastly predominating white cell, as shown in the 
accompanying photomicrographs, was one which most authorities would 
call a myeloblast. Oxidase and supravital staining methods were not avail- 
able at that time. There were to be found at all times typical myelocytes 
in numbers varying from 4 per cent to 10 per cent, which, in so large a total, 
means as high as 100,000 per c.mm. Numerous erythroblasts, some in 
mitosis, were in the daily smears. Occasional polymorphonuclear leukocytes 
and lymphocytes were present, but fields were always dominated by cells 
of primitive myeloblastic type. On the sixteenth day of her stay in the 
hospital I obtained the smear in which was found the entire series of mitotic 
figures shown. It is solely this feature which I now present. 


The mitotic series runs from early spireme through prophase, 
metaphase, anaphase and telephase in the highly primitive pro- 
liferating myeloblastic type of cell which characterizes this case. 
The nuclei of these cells stain a rich reddish violet, the cytoplasm 
clear bright blue. (Wright’s stain, 1100.) In none of these 
mitotic cells was there any granular appearance of cytoplasm or 
any tinge of pink. A few mitotic figures from the same smear, in 
cells which from morphology and staining affinity I believe to be 
erythroblasts, are shown for comparison. 

If we accept the work of Ellermann,' the polar angle of the 
chromosomes in the cells of the principal series supports the con- 
tention they are myeloblasts; not lymphoblasts or erythroblasts. 
Using bone marrow, spleen, lymph gland and infiltration of wall of ° 


* Only recently have I had the high order of photomicrographic assistance neces- 
sary for collecting and consolidating this particular series of mitotic figures for 
presentation in this manner. 
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the pelvis of the kidney, Ellermann believed he had added some- 
thing definite for differentiation between myeloblasts and lympho- 
blasts through measurement of the angle chromosomes made with 
the spindle in mitotic figures. Measuring at least forty angles in 
each case, first, from drawings, and later, with a goniometer ocular, 
he reports erythroblasts with angles always very close to 20 degrees, 
myeloblasts with a definitely shorter, broader spindle and angles of 
70 degrees. Later, studying 2 cases of acute leukemia,? he makes 
further contribution on the differentiation of myelogenous and 
lymphatic leukemia, giving average angles for erythroblasts of 
21 degrees, lymphoblasts 40 degrees, myeloblasts 69 degrees. The 
angles in this case were very close to 70 degrees. 

Sabin, Austrian, Cunningham and Doan’ state that in the myelo- 
blastic leukemic blood studied with the then new supravital staining 
technique a striking feature was the amount of amitotic division of 
myeloblasts in the blood stream. They mention finding in fixed 
smear a cell in mitosis but none in their living preparations. It 
is not stated what type of cell they found in mitotic division in the 
fixed smear. 

With this possible exception, I find no reference in literature to 
mitotic division of myeloid or lymphoid cells in circulating blood. 

In marrow sections in myeloblastic leukemia, mitotic figures are 
of course found. Active mitotic division in leukemic cells going on 
in the peripheral blood is another and a striking indication of 
similarity or association between the leukemic states and the 
malignancies. 

Summary and Conclusion. 1. Photomicrographs of a series of 
leukoblastic cells in mitotic division are shown. 

2. These cells from circulating blood of a case of acute myelo- 
blastic leukemia form a complete series of mitotic figures from 
early prophase through metaphase and anaphase to latest telephase. 

3. The angle the chromosomes bear to the spindle can be meas- 
ured approximately in these photomicrographs and is found to be 
very close to 70 degrees, agreeing with the goniometric measure- 
ments made by Ellermann of myeloblasts in tissue sections. 

4. Mitotic division in leukemic cells in peripheral blood is added 
evidence of possible relationship between leukemia and malignancy. 
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Fic. 1.—General view of the blood of the case reported as acute myeloblastic leuk- 
emia. Photomicrograph, magnification X1100. All mitotic figures hereafter shown 
are from the same smear as above, and X1100. (Slightly reduced in reproduction.) 
Fics. 2 and 3.— Mitotic erythroblasts for comparison with mitotic myeloblasts which 

follow (Figs. 4 to 19). 
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MYELOoBLASTS IN Mirotic Division. 


PROPHASE. 
. 4.—Early spireme. 
. 5.—Beginning linear arrangement of spireme. 
. 6.—Beginning shortening of spireme. 
. 7.—Early suggestion of monaster 
. 8.—True monaster, polar view. 
. 9.—True monaster, oblique view. 
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MYELOBLASTsS IN Mitotic Division. 


METAPHASE. 


. 10.—Chromosomes arranged on equatorial plate, slightly oblique view. 
.— Definite separation, 


ANAPHASE. 


Beginning anaphase, oblique view. 
-Later anaphase side view. 

4.—Early concentration at both poles. 
-Late polar concentration. 
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TELEPHASE. 
Fic. 16.—Early telephase. 


Slight equatorial constriction of cytoplasm. 
Fic. 17.— Definite equatorial constriction. 


Fic. 18.—Well-advanced separation of cytoplasm and bipolar concentration of 
chromosomes. 
Cytoplasmic connection reduced to narrow isthmus 
permitting rotation. 


Fic. 19.—Final separation. 
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RADIATION THERAPY OF POLYCYTHEMIA VERA. 


By Grorce T. Pack, M.D., 


AND 


Luioyp F. Craver, M.D., 
NEW YORK. 


(From the Memorial Hospital, New York City.) 


ERYTHREMIA is a symptom complex characterized by cyanosis, 
polycythemia and splenic enlargement. Vaquez, in 1892, first 
established this disease as an entity, hence the eponym, ‘‘ Vaquez’s 
disease.”’ 

The following classification of polycythemia is given to indicate 
the proper selection of cases for radiation therapy: 

(a) Functional, relative or compensatory polycythemia. This 
variety is generally physiologic and temporary. It is exemplified 
by the polycythemias of high altitudes, fright, dehydration, and 
so forth. Irradiation is unnecessary. 

(b) Erythremia. Essential or absolute polycythemia. Poly- 
cythemia vera. 

1. Ayerza’s disease—“ cardiacos negros,” is a form of the disease 
characterized by sclerosis of the pulmonary artery, enlargement of 
the right heart, cyanosis, polycythemia, dyspnea, cough and 
hemoptysis. The nature of the cardiopulmonic lesions accounts 
for the inefficacy of radiation therapy. 

2. Polycythemia hypertonica of Gaisbick presents the clinical 
picture of arteriosclerosis, hypertension, nephritis and polycythemia. 
Irradiation as a palliative measure is of some benefit in banishing 
the distressing symptoms of plethora, but does not prolong life. 

3. Polycythemia with splenomegaly is the common sort, originally 
described by Vaquez. Irradiation is the mode of treatment par 
excellence. 

The rationale of radiation therapy for this disease is based on the 
character of the pathology. The principal mechanism in the 
maintenance of the blood picture seems to be a chronic overproduc- 
tion of red blood cells rather than a delayed destruction or prolonged 
life of these cells. Insomuch as the red blood cells are probably 
destroyed as rapidly as in a normal individual, the continued high 
erythrocyte count is due to an abnormal and increased activity of 
the blood-forming organs. The mode of the normal physiologic 
regulation of the number of blood cells per unit volume of blood is 
even less well known than the mechanism of the normal regulation 
of body temperature at a constancy of 98.6° F. When this balance 
between production and destruction of erythrocytes is disturbed in 
polycythemia it is assumed that the normal rate of destruction is 
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insufficient to counteract the increased rate of production of these 
cells. ‘The stimulus or cause of this condition is unknown, but the 
chief seat of action is in the bone marrow, where there is definite 
anatomic evidence of increased erythroblastic activity. Although 
it remains impossible to eradicate the cause of this disease, the 
logical procedure in treatment would be an attempt to inhibit this 
excessive erythropoiesis. 

The erythroblastic and to a less extent the leukoblastic tissues 
of the bone marrow are hyperplastic. Yellow marrow is replaced 
by red marrow to simulate the character and distribution of the 
marrow in children. The enlarged spleen is markedly congested, 
but does not show any evidence of erythropoiesis; therefore, its 
increment can be attributed to secondary changes induced by the 
increase in red blood cells. ‘The splenic pulp oftentimes shows a 
slight myeloid transformation, which may account for the occasional! 
concomitant leukocytosis or slight leukemic state. 

A clinical analogue of erythremia is myelogenous leukemia. 
Their relationship is apparent because they occur during the same 
age periods; they pursue the same chronic progressive and fatal 
evolution and certain transitional forms of the disease exist. The 
experience of the Memorial Hospital indicates that irradiation is the 
most satisfactory means of treating myelogenous leukemia; there- 
fore, it seems reasonable to apply this same therapeutic measure in 
cases of polycythemia vera. 

Osler asserted that his patients had never been benefited by 
Roentgen ray treatments. Stengel, in 1907, was the first to advo- 
cate irradiation of the bone marrow for this disease. Pagniez 
Le Sourd and Beaujard, in 1913, in the Archives des maladies du 
ceur, first reported a series of treatments of the spleen by irradiation 
in which they obtained a diminution in splenic volume, an ameliora- 
tion of symptoms and a reduction in the number of erythrocytes 
by 500,000 per c.mm. of blood. However, it was a Swiss physician, 
Ludin, of the University of Basle, who, in 1916, first successfully 
irradiated the skeletal long bones of an erythremic patient with a 
resultant change in the erythrocyte count from 8,000,000 to 4,800,000 
cells; the blood remained normal for two and a half years. In 1918 
Hurwitz and Falconer employed Roentgen rays and benzol in the 
treatment of a patient with polycythemia vera: the irradiation was 
given to the spleen only, but the number of erythrocytes diminished 
from 12,400,000 to 4,500,000 per c.mm. of blood during the two 
years of observation. ‘These authors asserted that benzol rendered 
the erythropoietic tissues less resistant to the action of radiation. 
Rydgaard, in 1921, treated the spleen of a polycythemic patient 
with Roentgen rays; there was an apparent cure for eighteen months, 
at the time of his report. Béclére applied the Roentgen rays over 
the skeletal bones of 2 patients with polycythemia vera in 1922; 
the erythrocytes in one instance were reduced from 9,300,000 to 
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5,600,000 per c.mm. of blood and in the second instance from 
12,640,000 to 8,000,000 erythrocytes. In 1923 Stolkind similarly 
applied Roentgen rays over the skeletal bones of 2 erythremic 
patients with comparable results; in one patient the red cell count 
was reduced from 9,500,000 to 7,700,000 in two weeks and in the 
second patient from 8,300,000 to 5,600,000 per c.mm. of blood in 
ten weeks. 

In our opinion, the physical agents, that is, radium and Roentgen 
rays, are superior to chemical agents, such as benzol and phenyl- 
hydrazin in the treatment of those diseases characterized chiefly 
by an excessive activity of bone marrow. The results though tem- 
porary are of longer duration than occur with benzol or phenyl- 
hydrazin. Splenectomy is contraindicated in erythremia; indeed, 
it is essential that the spleen be intact and functional. Venesection 
affords symptomatic relief and is frequently used, but possibly may 
dangerously stimulate the bone marrow to increased activity. 

Marrow cells are radio-sensitive. The law of Bergonie and 
Tribondeau purports that the degree of radio-sensitivity of any 
tissue is directly proportional to its rate of mitosis; therefore, the 
hyperplastic marrow in erythremia should be markedly radio- 
sensitive. Even the normal bone marrow is quite susceptible to 
the influence of radiant energy, as shown by the development of 
the so-called radiation anemia after heavy Roentgen ray treatments 
of multiple bone tumors. The primary tumors of the bone marrow, 
namely, the multiple myeloma and the endothelial myeloma of 
Ewing, are very radio-sensitive neoplasms. ‘The leukopoietic tis- 
sues are less resistant to the action of the Roentgen rays and gamma 
rays of radium than are the tissues concerned with the formation of 
red blood cells; indeed, the circulating white blood cells may diminish 
rapidly in number while the number of erythrocytes is only slightly 
influenced, unless careful dosage is observed. 

Bottner and Pendergrass independently urged the application of 
so-called stimulative or irritative doses of radiation to the spleen 
on the presumption that such treatment facilitates or hastens the 
destruction of erythrocytes by the spleen. In our cases (Cases 
III and IV), treated in 1917 and 1920 in Memorial Hospital, light 
insufficient radiation was administered to each splenic area with 
little demonstrable effect. We seriously doubt the stimulative 
quality of any irradiation in this respect and have a second reason 
for furture discontinuation of irradiation of the spleen because of 
the absence of erythropoiesis in this organ. Possibly such treat- 
ment induces hemolysis, which may account for the slight diminu- 
tion in the red cell count. 

Now, if the locus of this disease is primarily in the bone marrow, 
as indicated by the hyperplasia of this tissue, then the proper treat- 
ment must be directed to the bone marrow. Sufficient irradiation 
must be given to inhibit or depress but not to destroy erythropoiesis. 
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The amount of irradiation depends on the severity of the illness, 
one criterion of which is the degree of the polycythemia. The treat- 
ment is carefully controlled by observing the condition of the patient 
and the changes in the number of leukocytes. Although both short 
and long bones are subjected to irradiation, the long bones receive 
the most attention, particularly those which are painful. The 
entire skeleton may be irradiated, although the head is spared in 
order to avoid alopecia; the pelvic bones in young women and men 
are not treated because of the possible damage to the gonads. 
Exact dosage is essential. For a series of treatments, three to six 
exposures a week are employed until the cycle is complete. Some- 
times three series of treatments are necessary, which may be given 
at intervals of three to six months, depending on the response of the 
patient to treatment and the maintenance of a normal erythrocyte 
count. 

Irradiation in polycythemia seems not to cause the disagreeable 
toxemia which frequently follows this treatment of myelogenous 
leukemia. Furthermore, it is agreed that irradiation prevents the 
formation of new erythrocytes rather than increasing the rate of 
hemolysis of red blood cells already formed. The patients obtain 
quick relief by the cessation of bone pains. The headache, vertigo, 
cyanosis and dyspnea, so common in this disease and provoked by 
the existent plethora, are appreciably diminished by this form of 


therapy. Radiation therapy of erythremia lowers the blood pres- 
sure, improves the general health and prolongs life, but is incapable 
of preventing the ultimate fatal termination of this disease. The 
intensity, dosage and interval between treatments should be care- 
fully controlled in order to avoid the possible danger of radiation 
osteitis. 


Case Reports. Case I.—S. M., a Rumanian Jewess, aged fifty years, 
was admitted to the Memorial Hospital on August 30, 1928, with the chief 
complaints of headache, vomiting and loss of weight. Her mother, aged 
sixty-five years died of diabetes; her father, aged seventy-six died of par- 
alysis. Her habits were good. Her maximum weight was 195 pounds in 
January, 1925; in July, 1926 she weighed 135 pounds; on admission her 
weight was 124 pounds. 

Past History. Menses began at age of thirteen; they occurred regularly 
every thirty days and lasted eight days. She had 4 children, aged thirty, 
twenty-eight, twenty-five and nineteen years. She had 3 induced abortions 
in 1912, 1920 and 1921. In January and February, 1928, there was profuse 
menorrhagia of ten days’ duration. She had recently entered the menopause; 
her last menstrual period was on May 20, 1928. 

Present Iliness. The onset was indefinite and insidious. The patient 
was always ruddy in complexion. She attributes the cause to a rubber 
corset which she wore as a treatment for obesity in February, 1925. This 
reducing measure induced profuse perspiration, asthenia and headache. 
Another possible contributing factor began twenty-six years previously 
when she was four months pregnant, namely, the spontaneous rupture of a 
large varicose vein on her leg with the resultant loss of a pint of blood; 
since which episode, the -veins have ruptured almost yearly with the loss 
of two or three cupfuls of blood. 
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Supraorbital and later occipital headaches began in February, 1925, and 
have occurred every one to four weeks, lasting for twenty-four hours. With 
the headaches she has had a feeling of suffocation, substernal fullness and 
nausea. She has worn glasses for three and a half years; her vision has been 
progressively failing and she has had binocular diplopia several times and 
complains of ‘‘spots before her eyes.’’ She fatigues readily and has become 
quite weak; complains of a throbbing in her head; has had palpitation and 
heart consciousness; was first aware of the enlargement of her spleen in 
June 1926 and since this time it has gradually and painlessly increased in 
size. 

A summary of her pertinent symptoms is as follows: headaches, nausea, 
throbbing in head, diplopia, palpitation, fatigue, loss of weight, constipa- 
tion, suffocation, and fullness in chest. 

Previous Therapy. Her red blood-cell count had been 12,000,000 per 
c.mm. For two years she took phenylhydrazin in capsules in an attempt 
to diminish this count. In July 1926, 3 pints of blood were drawn by 
phlebotomy; in August 1926, 1 pint of blood, and in August 1928 another 
pint of blood were removed by phlebotomy. 

Physical Examination. The patient was a thin, middle-aged woman, 
whose ruddy countenance seemed to contradict the presence of illness. 
Her face, neck and shoulders were congested, not blue but red predominat- 
ing. Her appearance seemed preapoplectic. Her hands, nipples and super- 
ficial parts of the breasts were of the same color. Blanching by finger pres- 
sure disappeared slowly. The mucous membranes of the eyelids, nose, 
mouth and vagina were livid. 

The conjunctival vessels were greatly dilated. On ophthalmoscopic 
examination the disk of the right fundus was somewhat engorged, although 
distinct in contour; an inferior vein was quite tortuous. There was no 
evidence of retinal hemorrhage. There was some pyorrhea as well as 
caries of the lower teeth. The lungs were normal. The first mitral sound 
was somewhat prolonged and slightly murmurous, probably a hemic mur- 
mur produced by the plethora. The liver was not tender, but extended 
three finger-breadths below the costal margin. The spleen was movable 
and nontender; it extended to the midline of the epigastrium, within 2.5 cm. 
of the umbilicus and 14 em. below the costal margin in the left midclavicular 
line. Vaginal examination revealed a chronic catarrhal endocervicitis and 
a first degree retroflexion of the body of the uterus. Her reflexes were 
normal. The blood pressure was 180 systolic and 70 diastolic; the presence 
of a splenomegaly and high blood pressure is unusual, as in most erythremias, 
the one of these conditions predominates to the exclusion of the other. 

A radiograph of the chest on August 31, 1928 showed considerable peri- 
bronchial infiltration of undetermined nature and origin. A teleroentgeno- 
gram of the heart on September 11, 1928 showed a normal ratio (14 systolic 
and 32 diastolic) between the transverse diameters of the heart and chest. 

Irradiation. All treatments were by the Roentgen rays. In September 
1928, four treatments were given to the spleen. Cycles of treatments were 
given to the upper, middle and lower spine, both tibias and sternum in 
November 1928, May 1929, August 1929 and April 1930. In May 1930, 
both forearms, humeri and right and left pelvis were irradiated. In the 
first four treatments, 135 kv., 5 mm. Al. filter, 37.5 target skin distance, 
and 4 ma. current for twelve minutes were used, the remaining doses used 
135 and 140 kv., 4mm. Al. filter and 30 cm. distance. 

Course. In September 1928, four of her decayed teeth were extracted; 
continuous bleeding occurred during the next twenty-four hours, necessitat- 
ing packing and suturing. By October 1928, the patient had gained 8 
pounds in weight and the spleen was smaller. In December 1928, her blood 
pressure was 228 systolic and 110 diastolic. In July 1929, the spleen was 
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less than a finger-breadth below the costal margin. In October 1929, she 
had a hemorrhage from the varicose veins on her right leg, losing } pint of 
blood. In November 1929, Dr. Treves injected this varicose vein with 1 cc. 
of 40 per cent sodium salicylate. In February 1930, the patient stated that 
she felt very well; her spleen was small, her face less flushed than previously. 


I.—LAsoratory Reports. 


8-30-1928. Wassermann test: Negative. 

9— 1-1928. Blood sugar: 125 mg. per 100 cc. of blood. 

9- 3-1928. Bleeding time (Duke method). Two tests: Five and five-tenths and six minutes. 
Normal: Three minutes. 

9- 3-1928. Coagulation time of blood (Brooks method): Nine to nine and three-quarters 
minutes. 

9 -3-1928. Fragility test for red cells: Beginning hemolysis at 0.44 per cent NaCl; complete 
hemolysis at 0.32 per cent NaCl. 

9-— 3-1928. Test for bile in blood serum (Gmelin): Negative. 

9- 6-1928. Blood calcium: 14.6 mg. per 100 cc. of blood. 

9— 6-1928. Blood urea nitrogen: 18.0 mg. per 100 cc. of blood. 
Blood uric acid: 4.3 mg. per 100 cc. of blood 
Creatinine: 1.4 mg. per 100 cc. of blood. 

9— 6-1928. Reticulocytes: 2} per cent (500 counted cells). 

9-— 5-1928. Phenolsulphonephthalein test: First hour, 80 per cent; second hour, 10 per cent; 
total, 90 per cent. Intravenous method. 
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Comment. The polycythemia was well controlled by the irradiation of 
spine, tibias and sternum. After an interval of six months, during which 
the patient received no Roentgen-ray treatment, the red blood count 
increased to more than 11,000,000 per c.mm. of blood. The injection 
treatment of the varicose veins was successful; no further hemorrhage 
occurred from this source; we do not attribute the increased cell count to a 
cessation of these intermittent hemorrhages, but to a return to the former 
pathologic hematopoietic activity. This has again responded well to irra- 
diation. At first we spared the humerus and femur from irradiation; now 
they may be subjected to irradiation, in order to spare the previously irra- 
diated bones from the dangers of overdosage. 


Case II.—R.F., a Hungarian woman, married, aged fifty-nine years, 
reported to the Memorial Hospital on June 14, 1917, with the chief com- 
plaint of enlargement of her abdomen. Her mother, aged seventy-five 
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years, died of general anasarca. Her father died of unknown cause at forty- 
nine years of age. Her normal weight was 160 pounds. 

Past History. Menstruation had always been irregular. She entered 
the menopause when fifty-one years of age. In 1910 she had pneumonia. 

Present Illness. Five years previously, in 1912, the patient noticed 
intermittent pain in the left hypochondrium. In 1915 this pain became 
severe and the patient for the first time felt an unnatural mass in this 
region. She had intermittent vomiting and almost constant anorexia. 
She gradually became weaker and by the time of admission had lost 60 
pounds in weight. 

Physical Examination. The patient was an emaciated, elderly woman 
with dry red skin and mucous membranes. She had severe pyorrhea. Her 
lungs were normal but her heart was enlarged and arrhythmic. The spleen 
was very large; it extended to the brim of the pelvis on the left side and 
2 inches to the right of the median line in the region of the umbilicus. It 
was impossible at this time to ascertain the condition of the liver because 
of the tenseness of the abdominal wall. A radiograph of the chest showed 
considerable infiltration about the hila. 


Tasie II.—Lasporatory Reports. 
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, 6-20 . ‘ 840 
11-16 420 
> 1918. 
1466 
720 
835 
6-26. 700 
1131 
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Roentgen Ray Treatment. Cycles of Roentgen ray treatments were 
given to both lower legs, both thighs, both forearms, both upper arms and 
right and left, upper and lower chest anteriorly and posteriorly in June 
1918, January 1919 and July 1919. In all, 33 treatments were given. In 
all treatments, the following factors were employed; kilovoltage, 120; 
filter of 4 mm. Al.; milliamperage, 7; target skin distance, 20 cm.; and 
time, five minutes. 

Course. On August 7, 1917, the patient felt very well and stated that 
she was able to do her own housework. At this time, the spleen extended 
only 2 finger breadths’ above the umbilicus on the left side. By July 19, 
1917, her weight had increased to 114 pounds; the liver could be palpated 
at the level of the umbilicus on the right side. In December 1917, the 
spleen was only slightly below the left costal margin. In June 1918, the 
patient’s improvement stopped; shortly afterward, the spleen was 1 cm. 
to the right of the midline and 5 cm. below the level of the umbilicus on the 

‘ left side; the liver was also greatly enlarged. The patient weighed 121 
pounds. After treatment the patient improved greatly by July 1918. 
This improvement continued until December 1918, when she experienced 
pain in various regions of her body; she had profuse perspiration, painful 
urination, anorexia and asthenia. The spleen occupied two-third of her 
abdomen. She received immediate vigorous treatment over the long bones 
and remained well for another year. In December 1919, her condition was 
better than at any time since admission to this hospital. She was lost to 
observation for a time. The next relapse was fatal and the patient died in 
December 1920. 


Case III.—S. R., a married white woman, aged forty-four years, reported 
to the Memorial Hospital on March 12, 1920. Her father died aged sixty- 
three years, of intraoral cancer; her mother died aged seventy-eight years, 
of heart disease. 

Past History. Menses were established at age of fourteen years; she had 
two children, one in 1906, another in 1912. Menopause occurred one year 
before admission to the hospital, at age of forty-three years. In 1913 she 
had diphtheria; in 1919 she had pneumonia. In July 1917, an appendicec- 
tomy and uterine suspension were performed. 

Present Illness. In March 1919, her ankles became markedly swollen 
and she had pain in her legs so that locomotion was difficult. In July her 
physician made a diagnosis of ‘‘thyroid disease”’ and ordered her to bed. 
At this time she had severe backache (lumbago) and two weeks later 
developed pneumonia. Her face had been intensely florid for over a year, 
and for two years she had been aware of an unnatural fullness of her 
abdomen. 

Physical Examination. The patient was a well-nourished, small woman, 
who weighed 110 pounds. Her face was quite florid and her pupils were 
dilated. Moist rales were heard over the lower lobe of the left lung. The 
heart was slightly enlarged; an apical systolic murmur was transmitted 
to the left axilla. The skin of the abdomen showed a bluish discoloration. 
The abdomen was so distended with ascitic fluid that no organ could be 
palpated. Both legs were bright red in color and edematous. A radio- 
graph of the chest showed an elevation of the diaphragm on the left side 
and a displacement of the heart to the right. 

A blood count was made on October 18, 1919—Red blood cells, 8,500,000 
per c.mm.; white blood cells, 12,000 per c.mm. Differential white count: 
Polymorphonuclear leukocytes (neutrophilic), 84.8 per cent; small lympho- 
cytes, 5.5 per cent; large lymphocytes, 7.6 per cent; transitional cells, 2.1 
per cent. 

Another count on March 17, 1920, was as follows: Red blood cells, 
5,608,000 per c.mm.; white blood cells, 8200 per c.mm. Differential white 
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cell count: neutrophils, 67 per cent; small lymphocytes, 27 per cent; 
eosionophils, 6 per cent. 

Treatment. On March 18, 1920, a pack of radium emanation, consisting 
of 1852 millicurie hours, with a filter of 2 mm. lead and 0.5mm. silver, and 
a radiating area of 70 sq. cm. was applied at 6 em. focal distance over the 
spleen for six and a half hours, or a total of 12,038 millicurie hours. 

Course. On March 26, 1920, another blood count was obtained: Red 
blood cells, 6,800,000 per c.mm.; white blood cells, 6,400 per c.mm. Differ- 
ential white cell count; neutrophils, 91 per cent; small lymphocytes, 9 per 
cent. On March 27, 1920, the patient complained of cough and dyspnea. 
She had a well-marked bronchopneumonia involving the right upper, middle 
and lower lobes. She was slightly cyanotic and died on March 28, 1920. 
This single heavy irradiation of the spleen was not sufficient to influence the 
blood count within a period of eight days. 


Casge IV.—I. K., a single Jewess, aged fifty-eight years, reported to the 
Memorial Hospital on September 7, 1917. Her past history was unimpor- 
tant except for the presence of large varicose veins on her legs for the pre- 
vious ten years. 

Present Illness. In 1911, she noticed conjunctival hemorrhages. An 
examination by her physician revealed an enlarged spleen. In 1913, she 
had severe hemorrhages from the rectum and was admitted to another 
hospital. There her blood pressure was found to be elevated and her red 
blood count to be high (7,000,000 per c.mm.). 

Physical Exqmination. On admission, she had the appearance of a 
healthy woman. The spleen and liver were slightly enlarged. There were 
varicose veins on her legs. Her skin had a peculiar brownish tint and the 
conjunctival bloodvessels were injected and crimson. Her lungs and heart 
were normal. 

Treatment. Nine months after a cycle of Roentgen irradiation to the 
spleen and long bones, the following blood count was obtained (July 16, 
1918): Red blood cells, 5,920,000 per c.mm.; white blood cells, 7200 per 
emm. Differential white count: Polymorphonuclear leukocytes, 79 per 
cent; small lymphocytes, 17 per cent; large lymphocytes, 2 per cent; eosin- 
ophils, 1 per cent; basophils, 1 per cent. 

Course. Her general ‘condition improved and remained favorable until 
February 1920, when she was lost to further observation. 


Summary. 1. Erythremia with splenomegaly can be profitably 
treated palliatively by irradiation. 

2. The treatment should be directed toward the bone marrow 
rather than the spleen. 

3. The hyperplastic bone marrow in this disease is radio-sensitive. 

4. The symptoms of plethora are relieved, the general health is 
improved and life is prolonged by the use of Roentgen rays and 
radium, but these measures are not capable of preventing the usual 
fatal termination of the disease. 
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THE EFFECT OF AMYL NITRITE ON THE SIZE OF THE HEART 
AND THE WIDTH OF THE AORTIC SHADOW AS 
DETERMINED ROENTGENOLOGICALLY. 


By A. Bras, M.D., 


ASSISTANT PROFESSOR OF MEDICINE NORTHWESTERN UNIVERSITY MEDICAL SCHOOL; 
ATTENDING PHYSICIAN COOK COUNTY HOSPITAL; ASSOCIATE ATTENDING 
PHYSICIAN MICHAEL REESE HOSPITAL, CHICAGO, 


AND 


HerMAN A. Strauss, B.S. 


(From the Department of Physiology, Northwestern University Medical School and 
the Frederick K. Babson Fund for Cardiac Research at the Michael Reese 
Hospital.) 


THERE is comparatively little information as to the size of the 
heart and aorta in man as determined roentgenologically following 
the use of amyl nitrite. Scherf and Zdansky,! with the aid of a 
special apparatus, found that the transverse diameter of the heart 
shadow was decreased in 26 of 31 patients so examined during the 
fall in blood pressure following the use of amyl nitrite. They 
found that the reduction in width was 10 per cent or less of the 


original and that the relative proportion during systole and diastole 
was maintained. 

We have conducted a series of experiments to determine if changes 
occurred in the width of the aortic shadow as well as in the diameter 
of the heart and if the results depended upon the state of the periph- 
eral vessels or blood pressure. Our material consisted of a series 
of 21 patients, of whom 6 were normal and in 15 on whom a diagno- 
sis of arteriosclerosis was made clinically on the basis of hard, 
tortuous radials. Seven of those with arteriosclerosis had a sys- 
tolic blood pressure far above 160 mm. of mercury. The method 
of study consisted of placing the patient in the supine position and 
determining of the blood pressure by the auscultatory method. 
The patient was then instructed to take a deep breath and to hold 
it while the control exposure was made. The duration of all 
exposures was ten seconds in order to obtain the maximum size of 
the heart during several cycles, in order to exclude the change in 
size from systole and diastole during a shorter exposure. The 
cuff of the blood-pressure instrument remained in place for the 
duration of the experiment, and care was used to keep the patient 
in the same place on the table while the films were changed. An 
amyl nitrite pearl was held to the nose of the patient while a wet 
towel was kept over his face, in order to enhance the effect. Blood- 
pressure determinations were then made frequently, and a second 
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exposure, similar to the first, was made as soon as a distinct drop 
in pressure occurred. The maximum width of the transverse heart 
diameter and of the aortic shadow were measured in the same inter- 
space as in the control for each patient. 

A study of the following table shows that the maximum transverse 
heart diameter was decreased after amyl nitrite in 18 of the 21 
patients studied. This result was constant in the 7 patients with 
both arteriosclerosis and hypertension. The 5 patients showing 
neither clinical evidence of arteriosclerosis nor hypertension showed 
this change in 4 of 5 instances, while the group of 9 patients with 
clinical evidence of arteriosclerosis, but without hypertension, 
showed a decreased cardiac diameter in 7 of the 9 cases. 


Transverse diameter Width of 
of heart. aortic shadow. 
Before Before After 
amyl amyl amyl 
Clinical diagnosis. nitrite. itrite. nitrite. nitrite. 


Z 


No arteriosclerosis (normal pressure 
“ 


Arteriosclerosis (normal pressure) . 


“ 


Arteriosclerosis (hypertension) . 
“ “ 


1. 
2. 
3. 
4. 
5. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
1. 
2. 
3. 
4. 
5. 
6. 


The width of the aortic shadow after amy] nitrite was increased 
in 13 of the 21 patients. The frequency of this change was about 
the same in all groups. 

The changes in the transverse diameter of the heart coincide 
closely with those found by Scherf and Zdansky, both in frequency 
of occurrence and in degree. The maximum reduction was 2.2 cm., 
and the average was a little under 10 per cent of the diameter prior 
to the administration of the amyl nitrite. The increased width of 
the aortic shadow was also of similar degree. 

The reduction in size of the heart following the administration 
of amyl nitrite may be due to two factors: The increased rapidity 
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of the heart rate would cause a more frequent emptying and a shorter 
diastolic period resulting in less blood entering the heart during 
diastole. The dilatation of the vessels by amy] nitrite would induce 
a displacement of more blood toward the vessels and away from the 
heart, thus further reducing the quantity of blood contained in the 
heart during diastole. 

The increased width in the aortic shadow is more difficult to 
explain. Part of this increase may be due to dilatation of the aorta, 
but the other great vessels included in this shadow must also be 
considered. The effect of amyl nitrite, according to Sollmann,? is 
directly on the vessel wall, resulting in dilatation, particularly of 
the arterioles in the splanchnic region. The veins also become 
engorged, but the displacement of large quantities of blood to the 
arterioles of the splanchnic area results in a fall of pressure in the 
venous system. It is conceivable, therefore, that the vessels 
included in the aortic shadow, but which carry venous blood, may 
play a prominent part in the increased width of the shadow. The 
presence of arteriosclerosis seemed to have no effect in limiting the 
change in width of the shadow, but there is no way of telling if 
sclerosis of the aorta was present or absent in spite of its presence 
in the radial arteries. 

Summary. 1. The size of the cardiac and the aortic shadow 
was studied roentgenologically in a series of 21 patients before and 
after administration of amy] nitrite. 

2. The group studied included 6 normal persons and 15 
showing clinical evidence of arteriosclerosis, with and without 
hypertension. 

3. The transverse diameter of the heart shadow was reduced after 
amyl nitrite in 18 of the 21 persons studied. The presence or 
absence of arteriosclerosis or hypertension seemed to play a minor 
réle in these changes in diameter. 

4. The width of the aortic shadow was increased in 13 of the 21 
patients after amyl nitrite. This result also seemed to be inde- 
pendent of the condition of the peripheral vessels or degree of blood 
pressure. 

‘5. The changes in the cardiac diameter may perhaps be explained 
by the decreased content in the heart during diastole because of 
the rapid rate and displacement of blood into the dilated blood- 
vessels and away from the heart. 


Nore.—We wish to acknowledge the technical help given by the Roentgenologic 
Department of the Michael Reese Hospital. 
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STREPTOCOCCUS VIRIDANS ENDOCARDITIS IN CHILDREN. 


ReporT OF FirreEN CASES AND OF ONE INSTANCE OF STREPTO- 
coccus VirRIDANS SEPTICEMIA WiTHouT ENDOCARDITIS. 


By Currron B. M.D., 


PHYSICIAN IN CHARGE, CARDIAC CLINIC, HARRIET LANE HOME FOR INVALID CHILDREN, 


(From the Department of Pediatrics, Johns Hopkins University School of Medicine 
and the Harriet Lane Home, Johns Hopkins Hospital.) 


STREPTOCOCCUS viridans endocarditis is comparatively uncommon 
in children. Among 317 cases cited by Blumer,! but 1 occurred 
under the age of ten years. . The incidence of subacute bacterial 
endocarditis in children under ten years of age at the Massachusetts 
General Hospital was 1.7 per cent, according to Lawson and Palmer,” 
who reported a case of Streptococcus viridans septicemia without 
demonstrable valve lesions in a child aged twenty-one months. 
Schlesinger* cited an instance, not proven by culture, in a child 
under five years. In a recent review of the literature Rost and 
Fischert found no proven case under five years of age; it occurred 
most frequently from the age of seven to twelve years. These 
authors report 10 new proven cases, 1 probable example with no growth 
in the blood culture and 1 Bacillus influenze endocarditis. They de- 
scribe the general symptomatology in children, including the pigmen- 
tation of the skin (café au lait) which has been emphasized by Libman 
as characteristicof subacute bacterial endocarditis. Rostand Fischer 
call attention to the wide variation in the duration of the disease, 
but give no figures concerning their own cases in this respect. Each 
of their patients had petechis; only 1 failed to evidence some addi- 
tional sort of embolic phenomena, while only 2 failed to show hema- 
turia. In 9 of their patients the Streptococcus viridans infection 
was secondary to chronic rheumatic heart disease and one had 
a history of rheumatism. Congenital heart disease was present in 
1 of their patients and was noted in 5 of the 64 cases which they 
reviewed. 

The classical studies by Thayer® based upon 67 instances of proven 
Streptococcus viridans endocarditis offer an accurate picture of 
the general nature of this disease. Exact ages are not recorded, 
but the incidence is given as 5.6 per cent in the first decade and as 
8.4 per cent in the second. The duration in more than one-half of 
the cases was beyond five months, while in only 4 patients did death 
occur within six weeks from the onset. ‘There was one apparent 
recovery. More than 80 per cent of the infections were secondary 
to chronic valvular disease, almost always rheumatic in nature, but 
in rare instances of syphilitic origin. The instances in which the 
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Streptococcus viridans was the sole invader were chiefly those of 
rapidly fatal outcome. At one necropsy acute rheumatic myo- 
carditis was found to accompany acute viridans endocarditis. The 
portal of infection was difficult to determine, but in about one-third 
of the patients the malignant endocarditis seemed to follow rather 
closely an acute infection, such as respiratory infections, tonsillitis 
or sinusitis, puerperal infections, mumps, smallpox, appendicitis, 
gonorrhea and others. About one-half of the victims had pyorrhea 
alveolaris or periapical abscesses. One or two general viridans 
infections followed closely upon extraction of teeth. Fever was 
intermittent in about 80 per cent of the patients, was constant in 
the remainder and one-third of the total had chills. The spleen 
was palpable in about one-half the cases, especially in the late stages 
of the disease. In about 66 per cent of the viridans infections there 
occurred various embolic phenomena, such as small, nodular, erythe- 
matous, painful, cutaneous swellings in the extremities; petechise 
with white centers (described by Libman); tenderness in the splenic 
region; showers of red corpuscles in the urinary sediment without 
evidences of grave nephritis; paralyses and acute psychic disturb- 
ances. Nearly every patient showed albuminuria, but in less than 
50 per cent did acute or subacute nephritis occur. Anemia was 
common, and there was great variation in the leukocyte count, a 
leukocytosis constituting the rule. Pericarditis was an infrequent 
complication. The mitral valve was involved in 85 per cent, the 
aortic in 50 per cent, the tricuspid in 15 per cent and the pulmonary 
in 5 per cent of these autopsied infections. A small percentage had 
congenital defects of the heart, although 43 per cent showed Hippo- 
cratic fingers. ‘The findings revealed by Thayer’s analysis, derived 
chiefly from adult case records, are fairly applicable to Streptococcus 
viridans endocarditis in children, the most striking differences occur- 
ing in the much smaller percentage of true nephritis and Hippocratic 
fingers in the children. 

The following summary is typical of the history and course of 
Streptococcus viridans endocarditis superimposed upon a chronic 
rheumatic endocarditis in a child: 


Case I.—R. D. No. 20882. At the age of ten years a white girl, whose 
previous history included measles and joint pains, developed scarlet fever 
from which she recovered with no sequele except development of a dias- 
tolic cardiac murmur suggestive of aortic insufficiency. At the age of twelve 
years a mild rheumatic fever was accompanied and followed by develop- 
ment of the signs of mitral stenosis and mitral insufficiency. At thirteen 
her tonsils and adenoids were removed. A few months later she was 
admitted to the Harriet Lane Home with a moderately severe acute rheu- 
matic fever; during the convalescence there appeared a painful red, rough, 
blotchy swelling along the lateral surface of the left forearm. This indurated 
swelling included many dilated bloodvessels and a few small intradermal 
hemorrhages. There was no growth in the blood culture at this time and the 
diagnosis of erythema nodosum hemorrhagica was made. The rheumatic 
fever recurred from which she slowly recovered to be discharged to a con- 
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valescent home. She remained comparatively well for fourteen months 
when she awoke one morning with paresis of the left face, arm and leg, 
which gradually improved. About this time fever and pain in various joints 
appeared by reason of which she was readmitted to the Harriet Lane Home, 
where the essentials of the physical examination were found to be prostra- 
tion, pallor, widespread petechiz, left-sided paresis, characteristic signs of 
cardiac enlargement with aortic insufficiency, mitral insufficiency and mitral 
stenosis, left ankle clonus and a positive Babinski, and a large, pink, swollen, 
tender area on the dorsum of the foot. The leukocyte count was 19,000, 
hemoglobin 52 per cent; there was a trace of albumin in the urine and a 
growth of Streptococcus viridans in the blood culture. In the course of a 
few days the tips of the left index and middle fingers became red and pain- 
ful. Small furuncles developed in these areas and within a week the inner 
surfaces of all the fingers of the left hand were distinctly bluish and sugges- 
tive of gangrene. During this time petechie appeared in various areas, 
including the palpebral conjunctive, and pain was complained of in various 
joints. The temperature remained between 38.3° and 39.4° C. There was 
gradual loss of strength but the child remained conscious until the day of 
death about one month after the final admission to the hospital. At no 
time were the spleen and liver palpable or tender. There was no hematuria. 
The autopsy revealed a Streptococcus viridans endocarditis of the mitral 
and aortic valves secondary to a chronic endocarditis in the same areas. 
There was a mural thrombus; cardiac hypertrophy and dilatation; old and 
fresh infarcts of the spleen, kidney and brain; chronic passive congestion 
of the lungs, liver and spleen; acute nephritis, and petechial hemorrhages 
over the pleural and peritoneal surfaces. (It is not unusual for autopsy to 
reveal nephritis and infarcts of the spleen and kidney, no evidence of which 
appeared clinically.) 


The following summary is typical of the history and course of a 
primary Streptococcus viridans endocarditis: 


Case II.—G. 8. No. 62782. A white girl aged twelve years, had influ- 
enza in December, 1928, and never was strong thereafter. The only pre- 
vious illnesses were numerous sore throats, with a tonsillectomy at the age 
of five years, and measles at the age of seven. After convalescence from the 
influenza her attendance at school was irregular because of her easy fatig- 
ability. She had some fever every day, her lips were swollen at times and 
red spots occasionally appeared over the face. In February she became so 
weak and complained so much of pains in her joints that she was sent to a 
hospital where improvement occurred but from which she was removed 
against advice after eight weeks. Soon after returning home she complained 
of severe pains in the left shoulder and the left upper quadrant of her abdo- 
men; there also was a constant ache under her left knee in the region of the 
hamstring tendons. A week later there was twitching of the left side of the 
face and involuntary movements of the left hand. She was then admitted 
to the Harriet Lane Home where the important features revealed by physical 
examination were fever, tachycardia, emaciation, hemoglobin 55 per cent, 
erythrocytes 4,000,000, one carious tooth, coarse rdles in the bases of the 
lungs, cardiac enlargement with a systolic murmur heard best at the apex 
and not widely transmitted, distinctly palpable, nontender spleen and 
liver, several pinkish blotches scattered over the extremities, paresis of the 
left facial and brachial muscles, and-a poorly sustained left ankle clonus. 

During her stay in the hospital a few petechize appeared, including one 
in the ocular conjunctiva. The paralysis gradually disappeared and no 
further signs of embolism developed. She became entirely free from pain. 
Fever occurred only in the evening. Repeated blood cultures showed from 


EN 
of 
he 
rd 
ler 
is 
is, 
ea 
1s 
aS 
in 
n 
e 
t 
] 


624 LEECH: STREPTOCOCCUS VIRIDANS ENDOCARDITIS IN CHILDREN 


seventy to two hundred colonies of Streptococcus viridans per cubic centi- 

meter of blood. Similar organisms were cultivated from the throat. The 

heart signs and size of the spleen remained unchanged. At the end of five 

oe the patient was up and about the ward and was permitted to return 
ome. 

Throughout the summer petechie appeared infrequently; there was 
occasional swelling of the ankles and one attack of pain in the left hypo- 
chondrium. During a two-day period in October dizziness and vomiting 
occurred, after which she complained of photophobia and diplopia. Her 
appetite became poor and she was admitted to the Harriet Lane Home for 
the second time on October 28, 1929. Examination revealed prostration, 
anemia, fever, cardiac enlargement with a loud blowing systolic murmur 
heard over the entire chest and well into the axilla, palpable spleen (larger 
than at the previous admission), moderate enlargement of the liver, bilateral 
unsustained ankle clonus, and nystagmus. She rapidly became weaker, 
was unable to take fluids, developed a tachycardia of 160, and died Novem- 
ber 2, 1929, without the appearance of further petechie. The autopsy 
revealed bacterial endocarditis of the mitral valve only, acute splenic 
tumor with infarcts, chronic passive congestion of the liver, hydroperi- 
cardium, acute nephritis, and hyperplasia of bone marrow. 


The records of the Harriet Lane Home reveal 13 instances of 
Streptococcus viridans endocarditis, proven by blood culture or by 
autopsy, 2 unproven but highly probable cases and 1 Streptococcus 
viridans septicema without endocarditis. The 15 cases represent 
an incidence of approximately 0.1 per cent. Analysis of these 
records is partially indicated in the accompanying table and is 
more fully discussed below. 

Acre. Although the earliest definite age at which Streptococcus 
viridans has been reported is five years, it occurs in this series in 
one autopsied patient, aged four years and three months, in an 
undoubted instance at the age of four years and five months and in 
another at the age of three years and seven months. A Strepto- 
coccus viridans septicemia without endocarditis was revealed in 
the autopsy of an infant aged fifteen and a half months. Fifty per 
cent of the children with this disease were under ten years of age, 
but it is apparently very uncommon under the age of five years. 

Porta oF Entry. The portal of entry cannot be determined 
with certainty in any instance, but the onset closely followed extrac- 
tion of teeth in 2 of these patients; it accompanied and followed 
influenza complicated by a Streptococcus viridans infection of the 
throat in a third, and closely followed an acute tonsillitis in 1 patient, 
pertussis in another patient and had its apparent beginning three 
weeks after vaccination in another. Three children were recorded 
as having markedly carious teeth. From a child, admitted to the 
hospital a second time for acute rheumatic fever and chorea, Strep- 
tococcus viridans was found in the blood culture, but there were no 
evidences of endocarditis or septicemia, except the signs of chronic 
rheumatic lesions, until late in the duration of the infection when 
a right hemiplegia, Osler’s nodes and severe abdominal pain made 
their appearance. 
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PRIMARY AND SECONDARY INFECTION. In 1 case it was proven 
by autopsy that the viridans organism was a primary invader. In 
3 other instances, not proven by autopsy, the evidence pointed 
toward the primary viridans endocarditis. In 1 autopsied patient 
the viridans endocarditis was superimposed upon a congenital mal- 
formation (pulmonary stenosis and patent interventricular septum), 
while in 2 others the same thing apparently occurred, but necropsy 
was not done. In 8 instances there is clear evidence of a rheumatic 
heart lesion preceding the infection by the Streptococcus viridans. 

Duration. Every patient succumbed. The duration, as nearly 
as can be estimated from the onset of symptoms and signs, varied 
from one week to eleven months, with about one-half the victims 
living for two or three months after the onset. ‘The duration in the 
instances of primary invasion was not strikingly different from that 
of those in which the organism was a secondary invader; the shortest 
(one week) and the longest (eleven months) occurred in the primary 
group. 

MANNER OF OnsET. The appearance of symptoms for the most 
part was gradual, with lassitude, weakness and pallor prominent 
features. In 3 children the onset was distinctly abrupt and accom- 
panied by chills, while in a fourth chills occurred at a later stage of 
the infection. As may be judged by the duration, there was usually 
@ progressively downward course, but improvement did occur tem- 
porarily in 3 patients. There was no distinct remission with freedom 
from all signs and symptoms. 

Fever. The fever was characterized by its irregularity and 
wide range. One patient ranged in twenty-four hours from 37.5° 
to 42.1° C. and back to 39.4° C. Another patient had a fever of 
42.5° C. the day of death. In about one-half of the children 
the fever was intermittent, the temperature at times falling to 
normal or below. In about 50 per cent of the temperature charts 
the curve for the most part ran between 37° and 38° or 38.5° C., 
with occasional drops to subnormal, while the remainder ranged in 
the higher temperatures from 38.2° to 40° C., with occasional drops. 
As a rule, there was a morning drop and an evening rise in the fever 
of 2° C. or more. The striking feature was the marked irregularity 
of the curve. In more than one-half of the patients the fever was 
intermittent as well as irregular. 

PETECHLE, Nopes, Hrppocratic FINGERS AND SPLENIC ENLARGE- 
MENT. In one-third of the children petechise were not seen at any 
time, in another third they were infrequent and inconstant, but were 
widespread in the remainder. The conjunctive were a common 
location for these. Osler’s nodes were described in 3 patients only. 
Clubbing of the fingers occurred in 3 patients, in 2 of whom con- 
genital heart lesions probably existed. The spleen was definitely 
palpable in 9 of the children and was distinctly tender in 2. The 
liver was apparently enlarged in.7 instances. 
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PARALYSES AND GANGRENE. Four patients showed partial or 
complete paresis of the right or left extremities. Two children had 
gangrene of the fingers and toes, and another presented convulsions 
which were thought to be due to cerebral emboli. 

HEMATURIA AND Urinary Finpinos. In none of the patients 
was obvious hematuria recorded, while the urinary findings for the 
most part were not remarkable. In 5 instances the findings were 
entirely normal, in 4 the sole abnormality consisted of the presence 
of albumin, while in 3 there were casts as well as albumin. Red 
blood cells were seen in the sediment in 4 cases only. 

PIGMENTATION, ANEMIA AND LeEukKocytosis. In 1 patient the 
distinctive cafe au lait color of the skin was described while 2 were 
recorded as having a lemon-yellow tint and 3 others presented a 
marked pallor. In the remainder no mention was made of pig- 
mentation or pallor. Anemia with respect to hemoglobin was a 
striking feature of the clinical picture, but the red count did not 
seem to be proportionately diminished. Hemoglobin values varied 
from 33 to 65 per cent as a rule. The red cell count varied from 
3,000,000 to 4,850,000. ‘The leukocyte count was increased in most 
of the children, only 4 having a normal or low count. There was 
no strikingly apparent association between virulence of the infection, 
as shown by its duration, and the height of the leukocytosis, but it is 
noticeable that the patients with normal or subnormal leukocyte 
counts had a longer duration than average. 

Heart Siens. The patients with congenital heart disease pre- 
sented no heart signs which of themselves permitted differentiation 
between the acquired and the congenital lesions. This is also true 
of instances of viridans endocarditis superimposed upon chronic 
rheumatic valvular disease. In these instances there usually 
occurred, however, sufficient change in the character of the sounds 
and murmurs to indicate some sort of change in the heart. In 
nearly every patient there was a widely transmitted systolic mur- 
mur heard best in the apical region. Frequently this murmur 
became considerably intensified late in the disease. In one-third 
of the children a precordial systolic thrill, usually apical, appeared 
sooner or later in the course of the infection. Enlargement of the 
heart was usually present but was not marked. 

LocaTION OF ENDOCARDIAL INFECTION. In no instance was there 
evidence to indicate infection of the pericardium by the Strepto- 
coccus viridans. In the cases which came to autopsy the mitral 
valve was solely involved in one instance, was affected in combina- 
tion with the aortic valve in another patient, in combination with 
the tricuspid in a third, while in the fourth the seat of the viridans 
infection was the congenitally deformed pulmonary valve. In those 
which did not come to autopsy it was thought probable in every 
instance that the mitral valve was involved, and in 3 patients it 
was considered likely that the aortic valve was also the seat of 
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the infection. In none of the children was a diagnosis of tricuspid 
or pulmonary endocarditis suggested. 

Summary. There is offered a brief discussion of descriptions 
which appear in the literature of Streptococcus viridans endocarditis 
along with an analysis of 15 previously unreported cases in children 
proven by blood culture or autopsy. Three of these occurred under 
the age of five years. Mention is made of a Streptococcus viridans 
septicemia without endocarditis occurring in an infant of fifteen 
and a half months. 

It is evident that this infection produces a clear-cut clinical 
picture with sufficiently constant characteristics to permit diagnosis 
even without culture of the blood. The onset is usually gradual, 
with lassitude, weakness and pallor the common features, but occa- 
sionally with chills and abrupt appearance of fever and prostration. 
About 75 per cent of these infections are superimposed upon rheu- 
matic valvular lesions or congenital defects of the heart. The 
course is progressively downward, with a duration of one month 
to one year, ordinarily two or three months only. The fever is 
intermittent and widely irregular. ‘Two-thirds of the patients have 
petechize and palpable spleens, which are sometimes tender. The 
liver is enlarged in about one-half of the instances. Osler’s nodes 
occur occasionally and clubbing of the fingers is an infrequent 
accompaniment. Paresis occur in about 25 per cent of the victims, 
while gangrene of the fingers or toes is an occasional incident. The 
urinary findings vary from normal to obvious hematuria and evi- 
dences of acute nephritis. Pallor, sometimes described as having 
a yellowish or café au lait tint, may be expected, especially in the 
late stages. Marked diminution of the hemoglobin content is 
almost invariable, but with a slight or moderate diminution in the 
number of red cells. A leukocytosis is the rule. The heart signs 
are dependent upon the location of the endocardial infection which 
is most often at the mitral valve, resulting in a blowing systolic 
murmur best heard at the apex and accompanied in one-third of the 
patients by a systolic precordial thrill. Slight to moderate cardiac 
enlargement is ordinarily present. 
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AURICULAR FIBRILLATION AND FLUTTER IN METASTATIC 
GROWTHS OF THE RIGHT AURICLE. 


By Artuur M. Fisuserc, M.D., 


ASSOCIATE PHYSICIAN, BETH ISRAEL HOSPITAL; ADJUNCT PHYSICIAN 
MOUNT SINAI HOSPITAL, NEW YORK CITY. 


(From the Medical Services of the Mount Sinai and Montefiore Hospitals, New 
York City.) 


In the large majority of instances, neither benign nor metastatic 
malignant tumors of the heart produce symptoms. Exceptionally, 
however, such growths do form the anatomic basis of striking clinical 
manifestations, which is of course almost always true of the primary 
malignant neoplasms of the heart. Nevertheless, even in the 
instances in which they have produced outstanding symptoms, 
none of these varieties of tumor of the heart has been recognized 
unequivocally prior to necropsy. Reviewing the casuistic surveys of 
tumors of the heart published by Pic and Bret,! Huchard,? Link,’ 
and Perlstein,‘ it seems clear that the difficulty in diagnosis results 
from the fact that the variegated clinical pictures presented by 
tumors of the heart simulate much more common diseases, which 
are naturally diagnosed by the clinician. Among the clinical pic- 
tures behind which tumors of the heart have been observed to mas- 
querade are the following: 

1. Mediastinal tumor, with symptoms of compression of various 
mediastinal structures. 

2. The banal manifestations of a failing heart, the cause of the 
myocardial insufficiency remaining obscure during life. 

3. Sudden death, which may or may not be preceded by symp- 
toms of cardiac disease. 

4. Mitral stenosis, with symptoms of myocardial insufficiency, 
presystolic murmur, and accentuated pulmonic second sound; 
these cases are due to a pedunculated myoxma or myxofibroma* of 
the left auricle which protrudes through the mitral valve into the 
left ventricle (Thompson and Atchison,* 2 cases). In the remarkable 
instances of this type reported by Virchow’® and Robin," the pre- 
dominant symptoms were the result of emboli arising from thrombi 
on the surface of the tumor. 

5. Tricuspid stenosis with a presystolic murmur in the tricuspid 
area for ten years, shown at necropsy to be due to a pedunculated 


* Doubt has been expressed that these pedunculated structures are true myxomas 
or myxofibromas; some hold them to be merely organized thrombi, as was true in a 
case reported by Oppenheimer and Ehrenreich.’ But recent authorities (Kauffmann,‘ 
Ribbert,’ Ewing*) agree that the majority are true blastomas. 
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fibroma of the right auricle protruding through the tricuspid valve 
(Gairdner). 

6. Aortic insufficiency, with symptoms of cardiac failure, an 
aortic diastolic murmur and enlargement of the heart, due to a 
primary tumor of the aortic cusps (Prudhomme"*). 

7. Recurrent hemorrhagic pericardial effusion; in Fraenkel’s'4 
case of primary sarcoma of the right auricle four aspirations were 
required, while in the sarcoma of the left auricle observed by Beck 
and Thatcher’ the roentgenogram was that of pericardial effusion. 
In the subepicardial sarcoma studied by Perlstein,‘ there was 
recurring bloody pleural effusion. 

8. Angina pectoris, due to multiple growths, probably sarcoma- 
tous, of the right ventricle (Ingram!®). 

9. Heart block with Stokes-Adams syndrome due to a lymphangio- 
endothelioma arising in the auriculoventricular node (Armstrong 
and Moenckeberg'’). 

10. Rhabdomyomas are associated in more than 50 per cent 
of cases: (Wolbach)!* with tuberous sclerosis of the brain, the symp- 
toms of which constitute the clinical picture. 

In the present communication, I desire to report 3 cases in which 
secondary malignant growths in the wall of the right auricle were 
accompanied by auricular fibrillation or flutter. In each of the 
3 cases the appearance of the arrhythmia led during the life of the 
patient to the opinion, with increasing conviction in the successive 
cases, that the known malignant disease had invaded the right 
auricle. 


Case Reports. Case I.—J. L., a male aged sixty-nine years, was ad- 
mitted to Mount Sinai Hospital August 19, 1926, complaining of pain in 
the right chest. His illness dated back about three months, during which 
time he lost about 37 pounds in weight, became progressively weaker, and 
suffered from severe pain throughout the right chest. Shortly before admis- 
sion, he developed dyspnea, orthopnea and nocturia. 

On admission, physical signs of copious effusion into the right pleura were 
found and 1900 cc. of bloody fluid were aspirated. Radiography after the 
aspiration disclosed a large mass in the region of the hilus of the right lung 
which was considered to be a bronchial carcinoma. This diagnosis was 
confirmed by bronchoscopy which revealed a fungating mass at the begin- 
ning of the right main bronchus. A specimen was removed which proved 
to be carcinoma on histologic examination. 

During the first twelve days of the patient’s stay in the hospital, the 
rhythm of the heart was regular, although the rate was moderately acceler- 
ated. An electrocardiogram taken on the day of admission showed only 
inversion of the 7’ wave in the third lead. September 1, auricular fibrillation 
was discovered, which persisted until the patient’s death on September 4. 
The clinical picture in the last days was dominated by intense orthopnea, 
the patient sitting with feet hanging over the side of the bed, head flexed 
on the trunk, spine in lordosis, and hands folded across the chest. Toward 
the end, the cyanosis became intense. 

Bearing in mind the location of the tumor at the right hilus, the onset 
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of auricular fibrillation led to the suspicion that the growth had invaded 
the right auricle. 

At necropsy, there was found a huge, breaking-down tumor of the right 
main bronchus infiltrating the entire right lower lobe and extending into 
the right anterior chest wall, the right dome of the diaphragm and the 
mediastinum. . 

Examination of the heart revealed that the growth had infiltrated the 
posterior surface of the right and left auricles down to the endocardium; 
in fact, the tumor had broken through the endocardium of the left auricle 
for an area of about 3 mm. in diameter. The involvement of the posterior 
wall of the auricles extended down to the auriculoventricular junction and 
up along the superior vena cava and pulmonary artery, especially the left 
branch. 


Case II.—A. R., male, aged sixty-four years, was admitted to Monte- 
fiore Hospital December 6, 1927. In March, 1927, he began to cough, feel 
weak and lose weight. All these symptoms gradually became aggravated. 
For two months before admission he also suffered from dyspnea and 
orthopnea. 

Physical and radiographic examination revealed evidences of a tumor in 
the right upper lobe. This diagnosis was confirmed by bronchoscopy, 
which disclosed a large ulcerating mass obstructing the right bronchus. 

On December 9, auricular fibrillation appeared. This arrhythmia per- 
sisted until December 11, when the heart again became regular. On 
December 15, auricular fibrillation was again detected and persisted until 
the death of the patient with the picture of circulatory failure on December 
22. The outstanding symptoms in the last days were agonizing orthopnea 
and intense cyanosis. 

When auricular fibrillation set in, a diagnosis of carcinomatous involve- 
ment of the right auricle was made by Dr. Julius Gottesman (to whose 
kindness I owe the opportunity of seeing this case), on the basis of the find- | 
ings in Case I. 

At necropsy, a large carcinoma arising from the right main bronchus was 
found. The bronchial glands were enormously enlarged by carcinomatous 
infiltration. The growth had invaded the posterior wall of the right auricle, 
infiltrating it extensively down to the endocardium. There was no involve- 
ment of any other part of the heart by carcinoma. There was moderate 
coronary arteriosclerosis without any actual occlusion, and slight atheroma 
of the mitral and aortic valves. 


Case III.—S. B., a male, aged sixty-five years, was admitted to Mount 
Sinai Hospital, December 2, 1929. He had first noted painless swellings on 
both sides of his neck about three months before admission. These had 
gradually increased in size up to the time he entered the hospital. For some 
time he had had occasional pain in the left anterior chest which radiated to 
both shoulders; it had no relation to exertion but was occasionally associated 
with dyspnea. 

On admission, there were numerous greatly enlarged lymph glands in the 
neck, extending from the clavicle to behind the ears. The inguinal and epi- 
trochlear glands were also enlarged, but the spleen was not palpable. One 
of the cervical glands was removed and histologic examination revealed 
reticulum-cell sarcoma. Under radiotherapy, the glands rapidly diminished 
in size and the patient was discharged for ambulant treatment January 5, 
1930. 

On January 8, 1930, he was readmitted. He stated that on the way 
home from the hospital he had been seized by a severe constricting pain 


| 

e 

4 
} 

| 

> 

1 

l 


632 FISHBERG: AURICULAR FIBRILLATION AND FLUTTER 


extending from the suprasternal notch to the xiphoid process; the pain 
radiated to the left shoulder and down the ulnar side of the left arm to the 
tip of the little finger. He became faint and suffered from dyspnea, palpita- 
tion and cough. Later, the cough was accompanied by a choking sensation. 
Despite several hypodermic injections, these symptoms persisted and he 
was brought back to the hospital on January 8. 

The patient was intensely orthopneic and sweated profusely. He also 
suffered from anginal pain almost continuously; the attacks followed one 
another at such short intervals as to warrant their description as status 
anginosus. The attacks were of the type described above and so severe 
that they were controlled to but a slight degree by large doses of morphin. 
There was cutaneous hyperesthesia in the precordial region. Presystolic 
gallop rhythm appeared. The blood pressure, previously 160 mm. systolic 
and 80 mm. diastolic, fell to 96 mm. systolic and 82 mm. diastolic. 

On January 9, the electrocardiogram revealed the presence of auricular 
flutter with 2 to 1 auriculoventricular ratio. The ventricular rate was 150 
per minute. An electrocardiogram the next day showed that the flutter 
was still present. However, on January 12, normal sinus rhythm returned 
and remained until death, which occurred on January 24. 

When auricular flutter appeared, that is, fifteen days before death, 
it was thought probable that the neoplasm had involved the right auricle. 

At necropsy, widespread enlargement of the lymph nodes due to reticu- 
lum cell sarcoma was found. There was also extensive infiltration of the 
spleen, liver, kidneys and bone-marrow. 

The heart: The pericardium was adherent to the pleura. The heart 
weighed 350 gm. The heart chambers were negative. The posterior 
and lateral walls of the right auricle were thickened by infiltration with 
grayish-white tumor tissue. The infiltration extended to the endocardium 
but did not perforate the latter. It reached from the entrance of the superior 
vena cava almost to that of the inferior vena cava. In the wall of the left 
_ ventricle were two infiltrations of tumor tissue; one was situated not far 

from the apex, while the other, a mass about 2 cm. in diameter, completely 
surrounded the circumflex branch of the left coronary artery, resulting in 
marked narrowing of the lumen. One papillary muscle in the left ventricle 
was infiltrated by tumor tissue. The right ventricle and left auricle were 
negative. The mitral and tricuspid valves were slightly thickened and 
colored yellow. The descending branch of the left coronary artery showed 
atheromatous thickening on one side throughout its course but was nowhere 
occluded. 


Comment. ‘Three cases are presented in which auricular fibril- 
lation or flutter appeared in individuals suffering from malignant 
neoplasms. In the first of the cases, the possibility was considered, 
when the fibrillation appeared, that the growth had implicated the 
right auricle; in the 2 later cases, this diagnosis was considered 
highly probable. At necropsy, the diagnosis of secondary neo- 
plasm of the right auricle was verified in each of the cases; in 1, the 
right auricle was the only chamber involved, in the other 2, there 
was also implication of other parts of the heart. 

Of course, auricular fibrillation or flutter may occur in individuals 
with malignant neoplasms from causes entirely independent of the 
tumor, such as coronary artery disease with consequent myomalacia, 
old rheumatic valvular and myocardial disease, and others. And 
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it is conceivable that occasionally in cases in which breaking-down 
neoplasms lead to such toxic symptoms as fever, auricular fibrilla- 
tion may also be a manifestation of the “toxemia,” much as it not 
uncommonly occurs in acute febrile infections. But in our cases 
there was no evidence that any of these causes was operative in 
inciting the fibrillation or flutter, for which reason we surmised 
during the life of the patients that the malignant disease had 
involved the right auricle. It is true that in two of the patients well 
marked coronary arteriosclerosis was found, but in neither case 
was there actual occlusion or even great narrowing, let alone myo- 
malacia or scarring consequent on the arterial disease. It would 
therefore seem improbable that the coronary sclerosis played any 
part in the genesis of the arrhythmias. 

Auricular fibrillation or flutter apparently does not occur in every 
instance in which malignant disease implicates the right auricle. 
I have seen several cases in which secondary malignant growths of 
the right auricle were found at necropsy and no arrhythmia of the 
pulse was noted clinically. In most of these, it is true, as little 
attention was devoted to the accurate study of the cardiovascular 
system as is usually accorded in patients suffering from advanced 
malignant disease. In one case, however, in which necropsy revealed 
extensive sarcomatous infiltration of the walls of all four chambers 
of the heart, pulsus bigeminus was observed and proved by the 
electrocardiogram to be due to alternate premature beats of the 
auricle. I am at a loss to explain why neoplastic disease of the right 
auricle produces in some instances auricular fibrillation or flutter, 
while in others the rhythm of the heart is unaffected, and in still 
another neoplastic involvement of both auricle resulted in only 
auricular premature beats. This inability to explain the presence 
or absence of the arrhythmia is, however, scarcely surprising, for 
study of the literature (see the detailed survey by Moenckeberg’®) 
reveals that there is no definite knowledge of the anatomic basis 
of auricular fibrillation or flutter in any of the diseases in which 
these arrhythmias occur. In our cases, the malignant infiltration 
of the posterior wall of the right auricle was so extensive that there 
can be no doubt that the specialized tissue comprising the sino- 
auricular node was at least severely injured and probably largely 
destroyed. 

The pathogenesis of the violent anginal pains in the last sixteen 
days of life in Case III remains unclear. The precordial pain— 
constricting in character, radiating to the left shoulder and down 
the inner side of the left arm to the little finger, and accompanied 
by precordial cutaneous hyperesthesia—was the classical picture 
of angina pectoris. The extreme violence of the pain, the accom- 
panying ashy cyanosis and drop in blood pressure led some members 
of the staff to a confident diagnosis of coronary thrombosis. But 
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because of the fact that the patient had not had anginal pains pre- 
vious to the last weeks of life when his activities were greatly 
restricted, others thought it probable that the anginal pains were 
manifestations of the malignant disease. At necropsy, no coronary 
thrombosis was found and the degree of coronary arteriosclerosis 
seemed insufficient to account for the status anginosus with extreme 
myocardial insufficiency that had been present. It is tempting to 
believe that the marked constriction of the circumflex branch of the 
left coronary artery by a tumor mass was the cause of the status 
anginosus, but this cannot be considered as by any means estab- 
lished. Another possibility is that the anginal pain resulted from 
implication of the cardiac nerves in the large sarcomatous medias- 
tinal lymph nodes. 

Summary. ‘Three cases are described in which secondary malig- 
nant growths in the right auricle were accompanied by auricular 
fibrillation or flutter. In the first of these cases, the involvement of 
the right auricle by the tumor was suspected during life, in the two 
succeeding cases this diagnosis was considered very probable. 
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ANALYSIS OF NINE HUNDRED AND EIGHTEEN CASES OF 
BACILLARY DYSENTERY TREATED WITH SPECIFIC SERUM. 


By Pepro T. Lantin, M.D., D.T.M., 
ASSISTANT PROFESSOR OF MEDICINE, UNIVERSITY OF THE PHILIPPINES MANILA, P. I. 


(From the Department of Medicine, College of Medicine, University of the Philip- 
pines and the Clinics of the Philippine General Hospital.) 


THERE seems to be a difference of results in the observations of 
investigators regarding the efficacy of serum therapy in bacillary 
dysentery. The writer shall present the results of his investigation 
and study along the same lines among Filipinos with the aim in view 
of clarifying the results of this particular treatment. 

The materials are gathered from the clinical records of all dysen- 
tery cases (bacillary) admitted to the Philippine General Hospital 
since its establishment on September 10, in 1910, up to December 31, 
1927 inclusive, a span of over seventeen years. 

The total number of cases studied in this investigation is 2259, of 
which 1341 did not have serum administration while 885 received 
intramuscular injection of serum in varying amounts and 33 cases 
were given serum per rectum (retained enema). 

In the serum treatment of bacillary dysentery, we must take into 
consideration several factors, the most important of which are: 
(1) The correctness of the diagnosis; (2) the severity of the epidemic; 
(3) the prevalence of other diseases; (4) the potency of the serum; 
(5) the age of the patient; (6) the duration of the illness before 
treatment; (7) and the amount of the serum given. 

1. Correctness of Diagnosis. Correct diagnosis is the fundamental 
basis of all treatment. In case of bacillary dysentery it is necessary 
not only to make a correct diagnosis, but also to establish the diag- 
nosis as early as possible, especially in children. Cases of bacillary 
dysentery are generally severe in children due to low powers of 
resistance of the body to the toxins. Consequently we should not 
lose time at the expense of the life of the patient in waiting for the 
confirmatory bacteriologic results of the stools, because in very many 
instances, by the time the physician is called, the disease has already 
progressed so far, that the treatment becomes less effective, if not a 
complete failure. Early clinical symptoms of bacillary dysentery 
like high fever, frequent bowel movements, diarrheic, mucoid, or 
bloody stools, dehydration, convulsions, and nausea and vomiting 
may not all be present when the patient is seen, but the presence of 
abundant pus cells and macrophages in the stools are strong indica- 
tions of bacillary dysentery infection, and this examination can be 
done in a few minutes. 

2. Severity of Epidemics. As a rule in all epidemics the deciding 
factor in the ultimate outcome of the disease is the type and virulence 


e- 
ly 
re 
y 
‘is 
1e 
1e 
1S 
)- 
n 
S- 
Van 
r 
of 
n, 
WwW 
8. 
8, 
bee 
e, 
1. 


636 LANTIN: BACILLARY DYSENTERY 


of the infecting organism as well as the resistance of the patient. 
In bacillary dysentery, the Shiga-Kruse type is usually very toxic, 
while the Flexner group is generally mild. Hence the prevalence 
of one type of the organisms will greatly modify the results of the 
treatment. However, the Flexner type should not prejudice the 
physician, because in some cases it is severe and may end fatally. 

3. Prevalence of Other Diseases. Bacillary dysentery like other 
diseases is influenced by the presence of other epidemics. In those 
which later on develop measles, diphtheria, influenza, etc., the 
efficacy of serum treatment is highly modified. 

4. Potency of the Serum. The serum used in the treatment of 
bacillary dysentery should be adequately prepared. It must be a 
fresh product or at least be used within the limit of its prescribed 
effectivity. Is it not probable, then, that in some instances, the 
failure of serum therapy in the disease may be due to defective 
serum? 

The serum from the Bureau of Science in Manila, Philippine 
Islands, is used in the treatment of the cases reported in this article. 
It is prepared as follows: 

The cultures used for the preparation of curative antidysenteric 
serum by the Bureau of Science were isolated some years ago in 
Manila during a service outbreak of dysentery. Their antigenic 
property is well known.’ Both types, Shiga and Flexner were used 
in the preparation of the serum. 

The cultures are killed at 60° C. for one hour and are injected 
subcutaneously to horses at weekly intervals. The doses of the injec- 
tions are increased usually to 60 or 100 slants at one injection. 
After the last injection the serum is tested by means of agglutina- 
tion and antitoxin test. One-tenth cubic centimeter usually neu- 
tralizes smoothly sure minimal lethal dose of dysenteric toxin in 
rabbits by intravenous injection. The horses are bled not sooner 
than one month after the last injection. The serum is then car- 
bolized to contain 0.5 per cent phenol, then it is filtered and tested 
for sterility, safety and specific properties. 

5. Age of the Patient. The percentage distribution of the cases 
by age is shown in Table I. Out of a total of 2259 cases, 1140 are 
children from under one year to five years of age, constituting 51.2 
per cent. As age advances, the number of cases diminishes, more 
particularly after third decade of life. 

If the cases studied are arranged into series of serum and non- 
serum groups, distributed by age, as shown in Table II, we shall 
find that the fatality rate in both is greater in children than in the 
adults. 

The fatality is high in children due to the low powers of resistance 
of the body to the toxins. Age modifies, therefore, the outcome of 
the disease. 

The low fatality in middle life is probably due to the immunity 
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acquired against the diseases but there is a limit to immunity. In 
old age there is a marked diminution of immunity and a weakening 
of the vitality. Hence the fatality rate is slightly increased. 

TaBLe DisTRIBUTION OF DysENTERY Cases BY AGEs. 


Distribution. 


Age (years). Number. Per cent. 


AA 
NOR 


* The 33 cases treated with retained enema are not included. 


Table II shows the beneficial effect of serum treatment. The 
fatality among the cases without serum was 36.3 per cent as com- 
pared to 19.7 per cent among the cases treated with serum. It 
might however be asked, why, in spite of serum treatment, the 
fatality rate in the fourth decade of life is almost twice as high among 
those with serum treatment, as that in the case of the nonserum 
series of the corresponding age. This might be explained by the 
fact that very many of the cases treated with serum in adults were 
those of the very serious types, the mild ones, as a rule, were not 
submitted to specific serum treatment. 

6. Duration of Illness Before Treatment. In the treatment of 
any disease the time factor is very important. The earlier they 
are treated the better are the cases’ chances of recovery. This 
becomes more striking and significant in those diseases like bacillary 
dysentery, diphtheria, tetanus, etc., where specific therapy is 
indicated. Table III demonstrates that the earlier the serum is 
administered the less is the case fatality and the later it is given the 
higher the fatality. In this same table it is also shown a nonserum 
group receiving only medicinal treatment. The fatality rate among 
them also increases as the duration outside before treatment is 
longer. But, if the nonserum group is compared with the serum 
group the difference in the fatality rate is quite marked. 

The low fatality rate in the early stages of the disease in the serum 
group may be explained by the well-known immunologic changes. 
In bacillary dysentery the bacilli produce toxins which can combine 
with the tissues of the body. The moment the union between poison 
and tissue is effected, it will be impossible to separate them. Once 
the combination is effected there is no known means of separating 
again the toxins and tissues that have been united firmly in wedlock. 
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The damage is already done and it cannot be undone. The anti- 
serum that is given is essentially only preventive and not curative. 
It will neutralize only the toxins that are free in the body at the 
time of its administration, hence the urgent necessity of administer- 
ing the serum early and promptly. 

7. The Amount of Serum Given. In serum therapy the right 
dosage is of utmost importance. It is not advisable to give only a 
small amount of antiserum, as it may not be sufficient to check the 
progress of the disease and there is much danger of losing the patient. 
If administered with proper precaution, especially if given intra- 
muscularly, a large amount seldom produces untoward effects to 
the patient while he gets the benefit of a better resorption. In fact 
the writer’s experience is that it is better to saturate the patient 
with serum in the first two or three days of the treatment. How- 
ever, if after administering big amounts of antiserum for three or 
four days no improvement is noted, it is his practice to discontinue 
the serum because we cannot expect any satisfactory results. 

As a necessary precaution against severe immediate reactions 
or anaphylaxis, the writer is following the common practice of inject- 
ing first 1 cc. of the serum and one hour later if no untoward 
reaction occurs, the necessary amount is administered all at once. 
One-half cubic centimeter of 1 to 1000 solution of adrenalin by 
hypodermic route as a further preparation for serum injection may 
also be given. 

In the table on p. 641 are shown the comparative effects of different 
amounts of serum given intramuscularly. It is evident that the 
greater the amount of the serum administered the less is the fatality 
rate. The best results seem to have been obtained with the admin- 
istration of between 51 to 150 cc. of antiserum. This has been given 
intramuscularly in 20-cc. doses three times daily for two or three 
days. The same doses were given to adults and children. 

The results from 151 cc. of serum and over are somewhat mis- 
leading because of wide fluctuations. This may be explained by the 
fact that the cases under this item were few. Besides this, the 
majority of them were cases falling under the category of those that 
would not respond in any way to serum administration. Moreover, 
many of them were long-standing cases. 

It is interesting to note that even the cases with “undetermined 
endings” were seemingly benefited by the serum treatment, and 
the greater the quantity of serum given the better the results. 

Various Methods of Serum Administration. Antiserum may be 
administered in various ways, such as the intramuscular, intravenous 
per rectum’ (retained enema) and their combinations. The most 
common is the intramuscular injection. It is not necessary to 
describe here the procedure in intramuscular and intravenous injec- 
tions because everybody is familiar with these methods. Serum 
administered per rectum (retained enema) is a new method of treat- 
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ing bacillary dysentery which the writer has been using since the 
year 1917. Favorable results were published in 1918? and was 
followed by a second report on the same subject in 1921.3 The 
writer’s recent observations on this method of treatment confirm 
his previous findings concerning this manner of serum administra- 
tion (retained enema alone). 

The original method of serum administration per rectum consists 
in the introduction of the serum through a long rubber tube, one 
end of which is provided with a funnel. The patient is placed in 
the knee-chest position. The serum is given high and retained as 
long as the patient can possibly do it, the longer the better. Before 
the serum is given the patient is prepared for it. The preliminary 
preparation consists in giving a cleansing enema of sodium bicar- 
bonate (1.5 per cent), followed afterward by another enema of 60 
to 100 ce. of starch solution with 15 drops of laudanum, so as to 
diminish the irritability of the intestine. The high serum enema is 
given a half hour after the starch enema. 

There are several disadvantages of the original method mentioned 
above. It is a gravity method which is quite hard to do in case of 
children because they usually cry and resist the procedure, thereby 
increasing the intraibdominal pressure often within failure to intro- 
duce the serum. Another disadvantage is the inadvisability of 
giving opium preparations in children. In order to retain the enema 
it is necessary to give small amounts of serum at frequent intervals, 
but a large portion of the serum sticks to the container and the 
rubber tube while big amounts of serum if given at once will have 
a tendency to be expelled immediately. Furthermore, the original 
method requires a trained person to administer the serum. 

The method of serum administration per rectum, as now employed 
by the writer, is more simple than before. Instead of the gravity 
method I am forcing the serum by the syringe which is attached to 
one end of a rubber catheter lubricated with vaseline. This method 
does not produce any discomfort to the patient and can be given 
even when the child is asleep without waking him up. Any ordinary 
person can give this method of treatment. 

It is to be taken into consideration that serum administration is 
difficult in children specially if they are awake because they usually 
resist the treatment. Children are less obedient to instructions. 
Most of the patients however, both adults and children, prefer the 
serum enema because this method is not painful. 

In adults with very frequent bowel movements it is beneficial 
to give 5 to 10 cc. of elixir paregoric per orem. This will diminish 
the intestinal peristalsis of the intestines and hence the serum is 
properly retained. The elixir paregoric is given fifteen to thirty 
minutes before serum administration. 

Lately, the writer treated 33 cases of bacillary dysentery by 
serum enema alone. Their distribution by age is shown in Table V. 
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TasBLe V.—AcGe DistrispuTion oF DysEeNTERY Cases TREATED BY 
SeruM ADMINISTERED PER RecTuM (RETAINED ENEMA). 


Recovered. | Died. 


Age (years). ; | Number. | Per cent. | Number. | Per cent. 


Under 1 
lto 5 
6 to 10 
11 to 15 
16 to 20 
21 to 30 
31 to 40 
41 to 50 
51 to 60 
61 to 70 
71 and over 


Grand total 


w 


The majority of these 33 cases however were not serious. The 
general condition was good. The fever was not very high and the 
bowel movements varied from 8 to 25 in twenty-four hours. Many 
of the cases were treated early. The results were very encouraging 
and all of the cases recovered. 

In adults the amount of serum administered per rectum is 20 to 
30 ec. every four hours. Sometimes in mild cases one or two admin- 
istrations are sufficient, more specially in early cases. In children the 
author usually gives one-half of the adult dose because large amounts 
tend to be expelled at once. If the amount is not properly retained 
it is repeated immediately without any danger. The serum should 
not be diluted because the big bulk will irritate the intestines and 
produce untimely peristalsis, causing it to be expelled at once. 

Discussion. Bacillary dysentery is one of those specific diseases 
which produce definite pathologic lesions. The toxins elaborated by 
the bacteria act locally in the large intestines, producing typical 
ulcerations. When absorbed, the toxins produce varying degrees 
of toxemia which may affect the nervous system and other vital 
organs. The injections of dysenteric toxins as observed by Flexner 
and Sweet, and Doerr produce symptoms and anatomic changes in 
the large intestines of experimental animals similar to those found 
in human beings.' Doerr in his experiments was also able to save 
the animals from the effects of a lethal dose of toxin by previous 
injections of antitoxin. Similar results were reported by Todd, 
Vaillard and Dopter.' 

Shiga, the pioneer worker in bacillary dysentery, states that anti- 
dysenteric serum is bactericidal as well as antitoxic.6 This view 
was supported by Sandwith, who gave the same opinion that the 
serum of dysentery is both antitoxic and bactericidal.‘ 
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The fundamental principle of serum treatment in  bacillary 
dysentery is based on the above facts, theories, and conclusions 
that were verified by experimentations on the part of reliable 
workers. It will not therefore be out of place to use the anti- 
dysenteric serum as retained enema. This method of treatment, 
the writer believes, is not unscientific. Where can we better combat 
the bacteria and their toxins, than in the very place where they are 
lodged and produced? ‘To his mind the direct attack on the causa- 
tive agent and its poison is the best means of fighting a disease. 

In the treatment of bacillary dysentery, the writer used serum 
administered per rectum (enema). In this way the antiserum gets 
direct access to the bacteria and its toxins present in the intestines. 
There it can act both as “antitoxic and bactericidal.’ In the intes- 
tines absorption takes place also, and once in the circulation, the 
antiserum can neutralize the free toxins. 

The principle involved in the intramuscular and intravenous 
injections is the neutralization of the toxins in the body. In the 
rectal administration (enema) this principle also holds true. But, 
as the writer stated, the per rectum administration possesses the 
advantage of acting immediately and directly in the intestines. 
In intravenous injection the serum is introduced directly into the 
circulation. Absorption must take place in the muscles when the 
serum is given intramuscularly, and if the serum is administered 
per rectum, absorption takes place in the intestines. 

The writer’s experience with serum administration per rectum 
(enema), was very encouraging, several notable clinical changes in 
the patient having been observed, provided that the serum was 
properly retained and administered early. After twenty-four hours 
the patient experiences general improvement of the subjective 
symptoms. ‘The colicky pain is greatly diminished; the stools 
decrease in number; the temperature goes down. Later on, the 
stools gradually become less bloody and less mucoid; they become 
fecal and soft, and finally normal. In early diagnosed cases where 
serum was given at once per rectum (enema) the stools did not have 
a chance to become bloody. 

Graph I illustrates the marked effects of serum administered per 
rectum (enema). 

All the 33 cases treated with serum enema alone it is true were 
apparently mild from the beginning. It is a clinical fact, however, 
that very many cases of bacillary dysentery start with mild symp- 
toms, becoming serious after some time. Is it not, then, an achieve- 
ment in the treatment if the disease could be kept mild throughout 
its course? 

The writer has encountered in his practice cases in which serum 
enema did not produce the desired result as shown in Graph II. 
This was found to be due to improper retention of the serum in 
the intestines. Intramuscular injection, combined with serum 


“4 
> 
< 
£ 


LANTIN: BACILLARY DYSENTERY 645 


enema gave, in these cases, a highly satisfactory result. This method 
is, in the opinion of the writer, a very desirable procedure in the 
zroups of cases above mentioned. The intramuscular injection is 
discontinued once the bowel movements have markedly decreased 
because the patients prefer the painless route, through the rectum. 
Continuance of the serum enemata in the early convalescence period 
is preferred. 


GRAPH |. EFFECT OF SERUM ADMINISTERED BY RETAINED ENEMA METHOD 


DAY OF DISEASE 


gnd 


& 
az 
” 


40 cc. Enema 
20 cc. Enema 
20 cc. Enema 


NUMBER OF STOOLS 


LEGEND:-* From the onset to time of admission= 12 hours (outside) with 16 bowel movements and 38 °C temperature, 
Solid line= stools; Broken line = temperature. 


Some patients are highly susceptible to serum injection of any 
kind. In cases of this nature the use of serum enemata becomes 
very necessary. Even the preliminary test injections of small 
amounts of serum do not prevent at times the occurrence of serious 
complications (see complications, Case V). But the rectal adminis- 
tration has not produced so far anaphylactic shock or severe imme- 
diate reactions, besides the patient is saved from the inconvenience 
of pain. There are patients who develop urticarial manifestations 
immediately following intramuscular injections of serum. In such 
cases the method of treatment by injections was discontinued and, 
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instead, serum per rectum (enema) was employed without any bad 
effect. 

The intravenous injection is employed in very severe cases. A 

_ few hours after injection there is marked alleviation of the symp- 

toms; pulse becomes full and strong; restlessness diminishes and 

the general appearance becomes brighter in the next twenty-four 


GRAPH Il. EFFECT OF ANTIDYSENTERIC SERUM ADMINISTERED BY THE COMBINED METHODS 
(RETAINED ENEMA AND INTRAMUSCULAR INJECTION) 
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LEGEND:-Selid line = stools; Broken line= temperature. 


hours. The intravenous administration of serum is usually accom- 
panied with chills or chilly sensation which may last for thirty 
minutes followed by rise of temperature. 

Some cases of bacillary dysentery that are apparently mild die 
of. the disease soon after serum administration. This is seemingly 
paradoxical. It is not astonishing to see severe cases terminating 
fatally, but mild ones resulting in death are perplexing. It is very 
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difficult to explain this phenomenon satisfactorily. It is known that 
minimum lethal doses of bacterial toxins do not produce instantaneous 
death in experimental animals as do chemical poisons, like alkaloids, 
for instance. Bacterial toxins have to pass a certain length of time 
before they can produce much damage in the tissues—that is, before 
the symptoms appear. Therefore, apparently mild cases do not 
necessarily mean that the toxins are still free in the circulation, but 
might be bound already to be tissues and the case might appear mild, 
because the effect of the toxin is still in the incubation period. 

Complications Resulting from the Treatment. ‘The cases that have 
developed special complications as a result of serum administration 
are very few and they will be discussed briefly in this report. 


Case Abstracts. Case I.—A-male, aged thirty-two years, strong and 
robust. He was given two intramuscular injections of serum, 20 cc. each 
at twenty hours’ interval. One hour after the second injection the patient 
became weak, and restless with subnormal temperature. The pulse was 
small and rapid, with cold perspiration and the respiration increased in 
rate. The patient was given 1 cc. of 1 to 1000 adrenalin injection sub- 
cutaneously but he died twenty-four hours after the onset of these symp- 
toms. No autopsy was made. 


Case II.—A female nurse, aged twenty-five years, fairly developed and 
strong. She was receiving 20 cc. of serum intramuscularly every day for 
four days but on the eighth day of the disease she developed urticarial rash 
all over her body. It was accomplished by sudden rise of temperature, and 
pain was so severe that she could hardly open her mouth, and could hardly 
move her extremities. She recovered with salicylate treatment and adren- 


alin injections. 


Case III.—Another female nurse, aged twenty-one years, well-developed, 
strong and robust. She was given a daily intramuscular injection of 20 ce. 
of serum. Two and a half hours after the fourth injection she became very 
weak, restless and moaning continuously, subnormal temperature, cold 
clammy perspiration with weak and rapid pulse. She remained in this condi- 
tion for twelve hours, after which she seeiaaley recovered after 1 cc. of 1 to 
1000 adrenalin was given subcutaneously. 


Case IV.—A male child, aged two years and three months, well-devel- 
oped and strong. One year previously he received two subcutaneous pro- 
phylactic injections of sensitized antidysenteric vaccines (polyvalent). 
The first prophylactic injection contained 200,000,000 bacteria. Twenty- 
four hours later the child had a slight rise of temperature which lasted for 
twelve hours. Three days after the first prophylactic injection he was 
given another dose of 400,000,000 bacteria. Twelve hours later this was 
followed by high fever accompanied by bloody and mucoid stools. This 
condition iste for twenty-four hours and the number of bowel movements 
was five. The feces was examined microscopically and numerous pus cells 
and macrophages were found but bacteriologically negative for dysentery 
bacilli. As soon as the result of the microscopic examination of the feces 
was known, 10 cc. of serum was given three times a day per rectum: (enema). 
The next day the patient was greatly improved and soon returned to normal 
condition. Very recently, about one year since the first prophylactic injec- 
tion, the child developed dysenteric symptoms with pus cells and macro- 
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phages in the stools. One cc. of antidysenteric serum was immediately 
injected intramuscularly. No reaction was observed from the injection. 
One hour later 19 ce. of serum was given intramuscularly. This was fol- 
lowed after two hours by accelerated serum reaction, that is itching reddish 
macules on the ears followed by similar eruptions on the face, neck, body 
and lower extremities and twelve hours after the whole body was swollen 
but not edematous. The child urinated frequently, almost once every hour. 
Urine examination was negative for casts and showed only slight amount 
of albumin. No further injection of serum was given but 10 cc. of serum 
was administered every four hours per rectum until three doses were given. 
The serum enema was given four hours after the onset of the complications. 
The patient recovered quickly. Ten days after the apparent complete 
recovery, the child was given yolk of an egg and a few hours after, the child 
developed again severe urticarial rashes all over the body and after twenty- 
four hours the whole body was again swollen without edema but he urinated 
less frequently at this time, three times in twenty-four hours. Urine exami- 
nation was again negative for casts and showed only slight amount of 
albumin. Adrenalin and calcium chlorid were given by mouth. On the 
third day the patient began to recover rapidly. 


Case V.—A female, aged fifty years, fairly nourished, was given an intra- 
muscular injection of normal horse serum in 1917 due to metrorrhagia. In 
1927 the patient contracted bacillary dysentery. She was then given 0.5 cc. 
of antidysenteric serum subcutaneously. One hour later 1 cc. was given, 
and after one more hour, 18.5 ce. of the serum were given intramuscularly. 
For four days the patient received 20 cc. of the serum intramuscularly three 
times a day. On the eighth day of the disease the patient became cyanotic 
with symptoms of collapse which remained for several hours. She was 


then given adrenalin subcutaneously and calcium chlorid per orem. The 
patient recovered. 


Case VI.—A female child, aged two years, fairly developed and strong. 
She developed dysentery (bacillary) and was injected intramuscularly with 
20 ec. of antidysenteric serum every twelve hours for three days. Five days 
after the last injection urticarial rashes appeared. The patient recovered 
after adrenalin treatment per orem. 


Case VII.—A male child, aged three years, well-developed and robust. 
The patient developed symptoms of bacillary dysentery. He was given 
20 cc. of antidysenteric serum intramuscularly every twelve hours for 
three days. Three days after the last injection the patient had urticarial 
rashes. The case recovered after adrenalin was administered. 


Conclusion. From the record of the 2259 cases of bacillary dysen- 
tery that the writer has studied, it is observed that serum treatment 
is in general effective. 

From Table VI we note the encouraging results obtained from 
serum administration per rectum (enema), but it is still untimely 
to give a very definite conclusion regarding the absolute efficacy 
of this method on account of the limited number of cases treated. 
The results, however, are very encouraging. 


Nore.—The author is grateful to Drs. Luis Guerrero, Otto Schébl and Hilario 
Lara for their valuable suggestions; to Dr. Jose Albert for permission to include in 
this investigation the cases in pediatrics; and to the staff of the Department of 
Medicine for their codperation. 


| 

| 

| 

i 


DORST, MORRIS: 


REFERENCES. 


1. Doerr, R.: In Kraus und Levaditi, Handbuch der Technik und Methodik 
der Immunitiats-forschung, Gustav Fischer, Jena, 1909, 2, 164. 

2. Lantin, P. T.: Philippine J. Sci., Sec. B, Trop. Med., 1918, 13, 261. 

3. Ibid., 1921, 19, 629. 

4. Sandwith, F. N.: Lancet, 1914, 2, 637, 683, 731, 783. 

5. Schébl and Villamil: Philippine J. Sci., 1926, 30, 1. 

6. Shiga, K.: Modern Medicine, Osler, W., and McCrae, T., 2d ed., Philadelphia, 
Lea & Febiger, 1913, p. 766. 


BACTERIAL HYPERSENSITIVITY OF THE INTESTINAL 
TRACT. 


Its TREATMENT WITH AUTOGENOUS VACCINE AND SopIUM 
RICINOLEATE. 


By Stranitey E. Dorst, A.B., M.D., 
ASSOCIATE PROFESSOR OF MEDICINE, UNIVERSITY OF CINCINNATI, 


AND 


Roger S. Morris, A.B., M.D., 
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(From the Department of Internal Medicine of the University of Cincinnati and the 
Kuhn Diagnostic Laboratory of the Cincinnati General Hospital.) 


OVER a period of three years we have been interested in a type 
of chronic disease which has presented a clinical picture varying 
within very wide limits. Chronic appendicitis, peptic ulcer, chronic 
cholecystitis, spastic colitis and mucous colitis are frequent diag- 
noses and, unfortunately, often the patient goes at once to the 
surgeon to have his appendix removed or his upper abdomen 
explored only to continue with symptoms unchanged after the 
operation. Or again, after an exhaustive and expensive diagnostic 
study the internist finds no definite evidence of an organic lesion, 
the only fairly consistent physical finding being a spastic distal 
colon. A diagnosis of nonulcerative colitis or. irritable colon with 
“autointoxication” or of mucous colitis is often made, or perhaps 
the symptoms are assigned to an intestinal neurosis. 

It is not our intention to go into the detailed symptomatology of 
these cases. Jordan and Kiefer! have recently presented an excel- 
lent clinical summary of what they chose to call the “ irritable colon.” 
It is our intention, however, to offer the results of a series of investi- 
gations aimed at finding a common cause for this varied sympto- 
mology. In spite of the fact that bacteriologic studies had been 
made repeatedly, and that the conclusions were almost as numerous 
as the investigators, we felt that the only approach which would 
permit an entering wedge would be the bacteriologic approach and 
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one of us (D) determined once more to investigate the intestinal 
flora. 

Here it is necessary to digress and state that for almost four 
years, along with several members of our laboratory staff, we have 
been trying to evaluate the importance of intradermal reactions 
when employed to indicate specific susceptibility to bacterial 
antigens. We have followed the technique described by Wherry, 
in 1927,? and further elaborated by Wherry and Dorst, in 1928.* 
Over 300 patients have been studied, including cases of arthritis, 
sinusitis, bacterial asthma, ulcerative and nonulcerative colitis, 
certain skin infections and chronic cholecystitis. Though we are 
not yet in a position to form definite conclusions, we have evidence 
to support several generalizations. We read as a positive reaction 
one which reaches its height in twenty-four to thirty-six hours after 
injection, is characterized by induration, local heat and redness 
and is often associated with focal and general reactions. Such a 
skin reaction, we believe, from the study of hundreds of cases, 
justifies the following conclusions: (1) That the individual is sus- 
ceptible to the organisms injected; (2) that his tissues have already 
been invaded by that organism; (3) that he has inadequate immun- 
ity to enable him completely to counteract its toxicity. There are 
exceptions to these statements, but in general they seem to hold 
and express in a rather simple way facts which would be hopelessly 
confused should we attempt to translate them into the terminology 
of the immunologist. 

We believe that in many instances these reactions represent 
sensitization of the mucous membranes of the body to organisms 
which are frequently considered nonpathogenic. Using the term 
in its broad sense, one may speak of such reactions as allergic. 
Here we cannot go into a comprehensive survey of this work. Most 
of our results have been published. This brief review forms a 
necessary introduction to the present study. In our consideration 
of the bacterial flora of the gastroenteric tract we hoped to identify 
certain organisms with our clinical problem on the basis of positive 
intradermal reactions. 

Originally we thought we might find some unusual organism in 
the enteric flora which could be shown to be the responsible agent, 
and wasted an entire summer searching for that organism. Careful 
bacteriologic studies were carried out. All the organisms which 
failed to fall into the catalogue of “normal flora’”’ were cultured by 
aérobic, anaérobic and partial-tension methods. The strains were 
isolated in pure culture, heat-killed and used to make skin tests. 
The results were disappointing and most inconclusive; it was neces- 
sary to read the majority of our skin tests as negative, and there 
was no uniformity regarding the few positives. We found ourselves 
left with only the “normal flora.”’ 

We selected a group of 30 patients, all of whom had symptoms 
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of long-standing. Most of them had been subjected to the usua! 
treatment for autointoxication, that is, had been given acidophilu: 
milk, lactose and a diet, without the desired therapeutic result 
They had already been studied bacteriologically as just outlined 
and we now turned our attention to the normal flora. Bacillus col: 
communior, Bacillus coli communis, Bacillis acidi lactici, Bacillu: 
fecalis alkaligines, Bacillus proteus, Bacillus cloacus, Bacillu: 
mucosus capsulatus were included in our group for study, along 
with the Gram-positive diplococcus, commonly known as Strepto- 
coccus fecalis. The occasional anaérobic spore-bearers which wer 
recovered were eliminated, since spore-forming organisms do not 
lend themselves to intradermal injections. Our 30 patients wer 
skin-tested in the usual fashion. The results were most astonishing 
26 of the 30 patients showed marked sensitivity to one or severa! 
of the “normal strains.” Bacillus coli communior led the field, 
with Bacillus communis second, then Bacillus mucosus capsulatus, 
Bacillus fecalis alkaligenes and Bacillus proteus followed in the order 
named. 

Many of these strains were markedly hemolytic when grown on 
blood media, and when injected intradermally the reactions pro- 
duced were not only local but frequently focal and general. Oft- 
times a typical gastroenteric attack with all the symptoms common 
in a given case would be precipitated by the inoculation. The state- 
ment has been made that all individuals will show marked symptoms 
when Bacillus coli strains are injected.4 It was necessary to 
investigate this statement, and all the patients on a medical ward 
who were not seriously ill were tested. Over 50 per cent of these 
patients chosen at random failed to show positive reactions to either 
exogenous or autogenous strains, and almost all of those who did 
react gave a history of gastroenteric disturbances. Again patients 
with tuberculous enteritis, acute ulcerative colitis and typhoid 
usually failed to give a positive reaction to the strains we were 
investigating. 

Our next step was to attempt the desensitization of patients 
sensitive to “active” strains, and this was carried out by the usual 
method, giving exceedingly small doses at daily intervals, keeping 
always within the dose producing local or focal reaction. Some of 
these patients along with many others who have been added to the 
group have been treated with vaccine for months. The usual 
result was a gradual disappearance of skin sensitivity which was 
paralleled by a disappearance of clinical symptoms. It was slow 
work and required complete coéperation on the part of patients, 
but the results have been exceedingly gratifying. Contrary to our 
usual experience in attempting experimental work with patients, 
these people have not deserted us within a few weeks, but instead 
have, for the most part, been very faithful. The answer seems to 
be that after the first two weeks most of them were feeling better 


Fic. 2 
Fics. 1 and 2.— Detoxifying action of sodium ricinoleate upon organisms of enteric 
flora. The right and left arm in each case have received injections of the same 
organism. In Fig. 2 three injections were made, giving three times the dose of 


detoxified vaccine. No reaction resulted. The lower picture shows the marked 


reaction from the untreated suspension. 
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than they had for years. We studied a group of private, ambulatory 
patients and were able to follow over 70 cases. The symptoms 
completely disappeared in over 30 and there was marked improve- 
ment in the majority of the remainder. 

Prior to our attempt to desensitize such patients, one of us (M) 
had been obtaining gratifying results in a certain group of similar 
cases by the use of repeated doses of castor oil. The routine con- 
sisted in having the patients take 0.5 to 1 ounce of castor oil each 
evening upon retiring. After the first forty-eight hours the cathartic 
action of the drug passed, and many so treated improved. The 
toxic symptoms disappeared, the colon became less spastic both on 
physical and Roentgen ray examination, tenderness, nausea and 
asthenia often lessened. The difficulty with such treatment lay 
in the fact that most individuals could tolerate castor oil for only a 
few days and very few could take it for weeks.° We were inter- 
ested to know whether the treatment with castor oil could be linked 
up with our sensitization studies. The improvement cannot be 
explained as being due to increased elimination, since the cathartic 
action of the oil is evanescent, and many patients so treated show a 
tendency to become somewhat constipated. The answer must be 
sought in the chemical action of the oil, which is changed to ricino- 
leates in the intestines. In using castor oil we had in mind Larson’s 
work with sodium ricinoleate,*® and thought that this was the active 
principle involved, operating as a detoxifying agent. 

Our next step was to determine whether or not sodium ricinoleate 
exerted a detoxifying action on the organisms which we had found 
capable of producing positive skin reactions in our patients. Heat- 
killed suspensions of the various strains were subjected to a con- 
centration of 1 per cent sodium ricinoleate for twelve hours. The 
organisms were then packed and washed free of the ricinoleate. 
Simultaneous injections of untreated and treated strains were made 
in persons already shown to be sensitized to the normal flora. In 
each case we had achieved complete detoxification, as evidenced by 
the absence of skin reactions. Whereas the untreated suspensions 
produced violent reactions the detoxified strains gave rise to no local, 
no focal or general reaction. An individual who could not tolerate 
0.15 ce. of the untreated suspension without marked local and 
general reaction could receive five.times this dose of the detoxified 
vaccine without reaction. All the strains we have described, with 
the exception of the Streptococcus fecalis, could be so detoxified. 
(See Figs. 1 and 2, for illustration.) 

We at once substituted detoxified vaccine for the untreated 
suspensions, and found the antigenic properties of the vaccine 
unimpaired. We then attempted to give sodium ricinoleate by 
mouth, but here we encountered difficulties, for the chemical 
proved to be exceedingly irritating. After various failures to find 
a satisfactory method of administration, the William S. Merrell 
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Company, of Cincinnati, working on the suggestion of Dr. Morris, 
solved the problem. Five grains of pure sodium ricinoleate were 
suspended in olive oil and enclosed in a soft enteric capsule. Such 
capsules seldom give gastroenteric symptoms, and most patients 
take them for months without discomfort. At first the patient is 
given a capsule before each meal and one at bedtime; gradually 
the dose is decreased as symptoms subside. The therapeutic effect 
is distinctly more marked than the best results secured with castor 
oil. Patients have been treated with detoxified vaccine alone, with 
ricinoleate alone and with both, and the combination has proved 
most effective. All other forms of treatment have been purposely 
omitted. 

One very striking observation has been made, that patients who 
have been given sodium ricinoleate orally and no other treatment, 
gradually lose their skin sensitivity to organisms to which they had 
shown previous sensitization. This permits a very attractive specu- 
lation, that the ricinoleate acts on the organisms of the enteric tract 
in such a manner that a toxic body is converted into an antigen and 
autovaccination results. Such an explanation is quite in keeping 
with the recent work of Besredka. We have observed another 
interesting relationship. Only patients who show sensitization to 
organisms of their enteric flora are benefited by the administration 
of sodium ricinoleate. 

Discussion. We are, in brief, trying to explain the clinical picture 
of “autointoxication,” spastic or irritable colon and mucous colitis 
and the varied symptomology which such terms at once bring to 
the clinician’s mind, on a scientific basis. Our experimental data, 
as just reviewed, and our clinical studies lead us to believe that the 
underlying factor in these conditions is a hypersensitivity of the 
enteric tract to certain bacteria. We also believe that the organ- 
isms most frequently responsible are those which have always been 
included under the heading, “normal flora.” The hypersensitivity 
of the enteric tract results in local spasm of certain portions of the 
colon quite analogous to that which occurs in bronchiolar hyper- 
tonus (asthma), with ensuing constipation and a whole train of 
reflex aberrations which follow the interruption of the normal colonic 
rhythm. It would also seem that such hypersensitivity permits 
the absorption into the blood stream of large amounts of toxic 
products, resulting from bacterial metabolism, thence to the liver; 
when their concentration is sufficient to pass the threshold inter- 
posed by the detoxifying function of the liver they pass into the 
general circulation, giving rise to the clinical picture perhaps best 
recognized under the term, autointoxication. 

This conception seems to warrant the assumption that we are 
dealing with intestinal allergy. A phenomenon which has occurred 
repeatedly in the course of our investigations lends considerable 
weight to this theory. In Case 27, a patient with symptoms of five 
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vears’ duration, 8 strains of organisms from the patient’s own stool 
were injected intradermally. Of the 8, she showed marked skin 
sensitivity to 3; a hemolytic Bacillus coli, Bacillus fecalis alkali- 
genes and Bacillus mucosus capsulatus. The other 5 strains failed 
to produce skin reactions. This patient had been subject to recur- 
ring attacks characterized by abdominal cramps, constipation, 
marked abdominal distention, headache and profound prostration. 
These symptoms are given in the usual order of their development. 
Attacks would last two to four days and would frequently terminate 
with nausea and vomiting. During the attacks the distal colon 
was rigid, contracted and tender, while the proximal colon would be 
markedly distended. As a rule, four to six weeks would intervene 
between attacks, and during this period of remission undue fatigue 
on exertion was the only definite symptom. On the day following 
the intradermal tests our patient left Cincinnati for a six weeks’ 
vacation in northern Michigan, to return feeling unusually well. 
We had prepared a vaccine from the “active” strains during her 
absence, which she declined to take because of her general state of 
wellbeing. Within a week following her return to normal routine 
she had a very severe attack with all the usual symptoms, and, to 
her amazement, at the sites of injection of the 3 active strains made 
six weeks before she developed reactions in every way similar to 
the original ones, with redness, induration and local heat. We 
saw these reactions, and they corresponded exactly to her primary 
reaction chart. Since then we have observed the same phenomenon 
on several occasions. After gradual desensitization, using a vaccine 
detoxified with sodium ricinoleate, her attacks faded out, and she 
has been practically free of them for eighteen months. 

Our method of treatment by bacterial desensitization and detoxi- 
fication, with possible autovaccination, using sodium ricinoleate 
orally, also suggests, because of its success, the allergic nature of 
the diseases. We would stress the importance of using small, 
frequently repeated doses when administering vaccine to such 
patients. We begin with a 1l-minim dose, administered subcu- 
taneously, and continue this dose for several days before increasing 
to 14 minims. Then the dose is slowly advanced by }-minim 
amounts to 3 or 4 minims, using the local and general reaction 
as indication of overdose. After reaching 3 or 4 minims, the dose 
is held at this point, and often given for several months, the dermal 
sensitivity being the index of progress rather than the patient’s 
freedom from symptoms. At first the injections are given daily, 
but after the dose has reached 3 minims they are given three times 
weekly. When detoxified vaccines are employed the dose may be 
increased more rapidly, but from time to time intradermal tests 
should be made with the original untreated strains in order to check 
the progress of desensitization. 

Sodium ricinoleate given by mouth over a long period of time will 
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alone often achieve a satisfactory result with diminution of skin 
sensitivity, as described above, but we wish to repeat that our best 
results have been achieved by the combined use of detoxified vaccine 
and sodium ricinoleate administered orally. 

Conclusion. 1. We feel that we have demonstrated a definite 
relationship between a well-recognized group of clinical symptoms 
and bacterial hypersensitization of the enteric tract. 

2. This sensitization is revealed by intradermal reactions and 
suggests that the so-called “normal flora” is frequently found 
playing a decidedly abnormal réle. 

3. Desensitization by repeated small injections of the “active” 
strains results in both clinical improvement and a gradual disap- 
pearance of skin sensitivity. 

4. Sodium ricinoleate detoxifies many organisms in the enteric 
flora in vitro, as demonstrated by the disappearance of skin reactions 
upon the injection of strains which before detoxification have given 
marked reactions. 

5. There is worthy evidence to suggest that sodium ricinoleate 
administered by mouth exerts a detoxifying action on the enteric 
flora in vivo. 
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Sypuiuis of the liver is a rather uncommon disease. It occurs, 
according to Brunsting,' in approximately one patient out of every 
2000 admitted to the Mayo Clinic. Hale White? notes that among 
8500 autopsies performed at Guy’s Hospital from 1885 to 1904, there 


* Read at the Meeting of the Association of American Physicians, Atlantic City, 
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were 23 with gummas of the liver and 72 with syphilitic cicatrices. 
Rolleston* observes that among 11,300 autopsies at Middlesex Hos- 
pital between 1854 and 1900 gummas of the liver were noted in 40 
instances. Of 5088 necropsies held at the Philadelphia Hospital, 
lexner* found 23 instances with gummas and 28 with cicatrices. 
[Inasmuch as the diagnosis of hepatic syphilis can ordinarily only 
be definitely established upon the general evidence of syphilis in 
connection with the history, Wassermann test and antiluetic treat- 
ment followed by long periods of clinical observation, it is our 
sbject to present here only our cases of gumma of the liver. This 
type is one form of hepatic involvement of this disease, in which the 
evidence is usually sufficiently definite to warrant a positive diag- 
nosis from clinical signs alone. We have selected therefore but 10 
instances of this affection from a fairly large series of cases of hepatic 
syphilis, which we consider have fulfilled all the necessary criteria 
as the basis of this paper. 

The following histories present in abstract the most important 
findings in our cases: 


Case Histories. Case I.—E. H., male, aged thirty-nine years, pre- 
sented himself for treatment because of a large mass in the region of the 
liver, which he himself had first detected. He had not experienced pain, 
but had had considerable abdominal distention, and had lost 10 pounds in 
weight, during the past three months. He had entered a hospital for 
sbservation and treatment. The diagnosis of an abdominal tumor was 
made and an exploratory operation advised. The patient was unwilling to 
undergo this procedure and presented himself for further examination at 
our Clinic. His previous history was unimportant. He had been in good 
veneral health until three months ago; and had at no time previously been 
affeeted with abdominal distention or indigestion in any form. No alcoholic 
listory could be elicited nor any of a former ascites. The patient however, 
presented a definite statement regarding a chill associated with fever 
extending over a period of three days during the early part of his present 
illness, which was, apparently overcome by the administration of quinin. 
lle was unable to furnish any history of a primary lesion or present any 
information of a secondary stage. 

On physical examination the patient was found to be a man of good 
luild, but with an evident loss of considerable flesh. There was no evidence 
if jaundice or cachexia. The heart and lungs were normal. The blood 
pressure was 135 systolic, 80 diastolic. The abdomen was somewhat dis- 
tended, the liver extending 3 inches below the costal arch, the left lobe also 
being somewhat enlarged. The surface of the liver was hard and there was 
considerable tenderness on moderate pressure. A large nodular rounded 
mass was easily palpable to the right of the epigastrium projecting upward 
ipparently under the costal arch. Movable dullness could easily be 
detected indicating the presence of considerable free abdominal fluid. 
‘he spleen was somewhat enlarged, the edge extending two fingers breadth 
helow the left costal arch. There was no fever and the blood picture showed 
\ slight anemia. Red blood corpuscles 4,130,000; hemoglobin 72 per cent. 
(he Wassermann test was +++. The gastric secretion following an 
i:wald test breakfast showed a total acidity of 64, free hydrochloric acid, 48; 
he urine and stools were normal. The diagnosis of gumma of the liver 
vas made and the patient placed upon an intensive antisyphilitic treat- 
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ment (mercury and iodids) and within six weeks the mass and tendernes: 
of the liver as well as ascites had entirely disappeared. A marked reductio: 
in the size of the liver was also noted, although the Wassermann reactio' 
still remained positive even after a year. 


Case II.—C. B., male, aged forty-six years complained of indigestion 
with abdominal pain for a period of two years. His past history revealed 
the ordinary diseases of childhood and in addition a venereal sore on th: 
genital organs three and a half years ago, which continued on a few week: 
and then disappeared. There was no alcoholic history. During the pasi 
two years the patient has been complaining greatly of indigestion in th: 
form of fullness, distention and nausea following meals; but not of vomiting 
For the past year abdominal pain has been rather severe and a mass wa: 
observed in the upper right abdomen, which has gradually enlarged. Th« 
patient has lost 23 pounds in weight during the past six months and thoug! 
his appetite has remained good, he has been afraid to eat. 

Physical examination revealed a rather slender, weak individual of 13 
pounds with evident loss of flesh. A slight icteric tint was noted in th: 
conjunctive. His thoracic organs were normal. The blood pressure wa: 
110 systolic, 70 diastolic. The liver was markedly enlarged extending thre: 
fingers’ breadth below the costal arch and the left lobe was also slightly 
palpable; on pressure there was marked tenderness but no evident muscl: 
spasm. Two distinct nodular masses were palpable in the right lobe of th: 
liver; the one about the size of an orange just above the lower border, and 
the other that of an egg beneath the costal arch; both were situated nea: 
the center of the lobe and were definitely attached to the liver. The spleen 
was not palpable; there was no movable dullness or other evidence of ascites. 
The temperature was usually normal, though occasionally a rise to 99.5 
was observed. The blood examination revealed a hemoglobin of 58 pe! 
cent, red cells, 3,900,000; differential count, normal. The Wassermann 
reaction was +-++-+. A liver functional test (Rosenthal’s tetrachlor- 
phthalein) showed moderate retention 13 per cent in fifteen minutes and 
10 per cent in an hour. The stool was normal; urine normal with the 
exception of a trace of bile. The gastric contents was normal; total acidity, 
54; free hydrochloric acid, 42, following an Ewald test breakfast. The gas- 
trointestinal Roentgen ray series revealed no abnormalities. 

From the history of a primary lesion together with the clinical findings 
and the positive Wassermann reaction, the diagnosis of gumma was evident. 
Under antiluetic treatment (mercury and iodids) the gummatous masses 
soon began to disappear and within six weeks were hardly any longer per- 
ceptible. The abdominal pain and indigestion also vanished rapidly and 
were no longer present following two weeks’ treatment. The patient gained 
30 pounds within six weeks. 


Case III.—J. K., male, aged thirty-seven years, had complained of acute 
attacks of pain occurring at irregular intervals in the upper right quadrant 
of the abdomen for a year. His past history was negative except for the 
— use of alcohol. It was negative as to syphilis. The pain com- 
plained of was extremely violent at times and would often radiate around 
to the right shoulder blade. On two occasions the administration of morphia 
was required for relief. The attacks were never accompanied with chills 
or fever, though these occasionally occurred associated with indigestion 
which was almost constantly present during the past five months. The 
indigestion consisted of fullness, marked distention, nausea, vomiting of 
bile and extreme constipation. The patient had lost 35 pounds in weight. 

On examination he presented a rather cachectic appearance with evident 
loss of weight. There was a distinct icteric tint in the conjunctive and the 
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cutaneous veins over the lower chest and abdomen were markedly enlarged. 
The lungs were normal; the heart slightly enlarged to the right, though no 
murmurs could be detected. The blood pressure was 168 systolic, 120 
diastolic. The abdomen was somewhat distended, movable dullness was 
noted, indicating the presence of free fluid. The liver was distinctly enlarged 
three fingers’ breadth below the costal arch and was tender on pressure, and 
the edge distinctly hard. The surface was filled with nodular masses vary- 
ing in size from that of a marble to a lemon. The spleen was palpable two 
nee below the costal arch. The inguinal glands were slightly 
enlarg 

The blood examination revealed a secondary anemia; red blood cells 
3,100,000; hemoglobin, 53 per cent; the differential count was normal. The 
Wassermann test was +++. A marked functional disturbance of the 
liver was present as was revealed by the bromsulphalein test. The total 
acidity of the gastric contents was 36, free hydrochloric acid, 0. The urine 
had a specific gravity of 1012, and contained a heavy trace of albumin, but 
no sugar and showed a distinct icteric discoloration. The stool was normal. 
\ gastrointestinal Roentgen ray series revealed no abnormalities except 
the stomach and duodenum pulled over and held in the right upper quadrant 
region. 

It was difficult at first to determine whether we were dealing with cirrhosis, 
carcinoma or syphilis (gumma) of the liver. The treatment however, 
definitely pointed to the correct diagnosis of gumma. 

Following a vigorous antisyphilitic treatment (mercury and iodids) 
many of the nodules, rapidly disappeared, and the pain, indigestion and dis- 
tention diminished markedly within two weeks. The nodules in the liver 
were gradually reduced in size and the patient gained 25 pounds within six 
weeks.. Although some enlargement of the liver, together with small nod- 
ules, could still be detected following a year’s treatment as well as a recur- 
rence of the indigestion when the patient was indiscrete in his diet, his 
general appearance and a gain in weight of 40 pounds were definite evidences 
of the correctness of the diagnosis. It is probable that the small nodules 
still remaining in the liver were the cicatrices occurring as the result of the 
disappearance of the gummas. 


Case IV.—F. M., male, aged forty-nine years, complained of abdominal 
pain at times as well as indigestion for a period of over three years. He 
had previously enjoyed good health, and with the exception of occasional 
attacks of indigestion had had no other disturbances. He denied syphilitic 
and other infections, and had never been addicted to the use of alcohol. 
There was but slight loss of flesh. The pain was moderate, and was located 
in the epigastrium and in the right upper quadrant. With this, there was 
considerable gastric distress, nausea, occasional vomiting and a few attacks 
of chills and slight rise of temperature. 

On examination, jaundice of the skin and sclere of a moderate degree 
was noted. The heart and lungs were normal; blood pressure 140 systolic, 
80 diastolic. The abdomen was soft. The liver was enlarged three fingers’ 
breadth below the costal arch and was tender on pressure. There was no 
enlargement of the left lobe. The spleen was not palpable. A rounded 
mass, the size of an egg was noted in the epigastrium which was definitely 
associated with the liver. The blood picture was normal, red blood cells, 
1,900,000; hemoglobin, 85 per cent; blood Wassermann reaction, +++. 
lhe gastric contents were normal; total acidity, 56 and free hydrochloric 
wid, 34. The urine contained a heavy ring of bile but was otherwise 
normal. The stools were alcoholic. A gastrointestinal Roentgen ray 
eries revealed no abnormalities. 

The diagnosis of gumma of the liver was made which was confirmed by 
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the therapeutic test. Following thorough antiluetic measures, the icterus 
indigestion and mass promptly disappeared and following a year’s treat 
ment there was no further evidence left of the former affection. 


Case V.—S. F., male, aged forty-one years, complained of abdomina 
pain, indigestion and loss of flesh for more than a year. He gave a definit: 
history of a primary syphilitic lesion with secondary manifestations datin; 
back eight years. Inasmuch as he was forced to travel almost constant}: 
his treatment was much interrupted and was finally discontinued. His pas 
history was unimportant except for overindulgence in alcohol extendin 
over many years. He has had discomfort and pain though not inten: 
under his right costal arch which had become almost constant. In additio 
there was fullness in the abdomen and distention following meals as we 
as constipation. He had never been affected with chills, rise of temperatur: 
or jaundice, but had lost 15 pounds in weight. Shooting pains and num! 
ness in his legs were experienced at times. 

On examination the pupils reacted normally and were equal; there wa 
no evidence of icterus. The thoracic organs were normal. Blood pressur: 
120 systolic, 80 diastolic. The abdomen was soft. There was no eviden: 
of free fluid in the abdomen. The liver was enlarged reaching a hand’ 
breadth below the costal arch. It was tender on pressure, the edge bein 
firm and hard. There was also a slight enlargement of the left lobe. Th: 
spleen was not palpable. There were two distinct masses in the liver, tli 
size of hazelnuts; one in the epigastrium just below the ensiform cartilage 
the other below the costal arch in the mammillary line. There were numerou 
other small masses throughout the surface of the liver. The inguinal gland 
were enlarged and firm. The knee reflexes were somewhat sluggish, bu' 
there was no definite evidence of involvement of the central nervous system 

The blood picture was normal; red cells, 5,100,000; hemoglobin, 80 pe: 
cent; blood Wassermann, +++. The gastric secretion showed a tru 
achylia. The liver functional test (bromsulphalein) was normal; and the 
urine and stool likewise showed no abnormalities. A gastrointestinal Roent 
gen ray series presented no evidence of any lesion in the gastrointestina! 
tract. Following an intensive treatment with mercury and iodids, th: 
masses almost melted away, and the gastric symptoms likewise disappeared 
so that in the course of three months there remained no further signs 0 
these conditions except for a moderate enlargement of the liver and a con- 
tinued positive blood Wassermann reaction. 


Case VI.—O. M., male, aged forty-four years, complained of abdominal! 
pain, distention and loss of flesh. His past history was unimportant, except 
that he had the usual diseases of childhood and also a syphilitic infection 
twenty-years ago. He had a primary lesion followed by a secondary erup 
tion and underwent treatment for a short time. He suffered no further 
disturbance until the onset of his present illness. 

About eight months ago, he began with indigestion in the form of dis 
comfort under the right costal arch and more recently with pain in addition 
to fullness, distention, nausea and occasional vomiting. On two occasions 
he vomited slight amounts of bloody material and occasionally noted black 
stools. He had lost 20 pounds in weight. 

The patient presented the appearance of a rather emaciated individual 
almost cachectic in appearance; there was an icteric tint to the skin and con 
junctive. The cutaneous veins in the lower chest and upper abdomen were 
somewhat enlarged. His chest organs were normal. Blood pressure, 16% 
systolic, 75 diastolic. 

The abdomen was much distended; the liver markedly enlarged reaching 
nearly a hand’s breadth below the costal arch. The left lobe was also quit: 
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enlarged. Both lobes were extremely tender on pressure, and were filled with 
nodules varying in size from that of a pea to an orange. There was definite 
movable dullness in the abdomen indicating the presence of free fluid. The 
spleen was enlarged, reaching three fingers’ breadth below the costal arch. 
The biceps and knee kicks were hyperactive. Babinski and Oppenheim 
normal. The blood picture showed 3,480,000 red cells. Hemoglobin, 60 
per cent; differential count, normal; blood Wassermann, +++. The gastric 
analysis revealed a total acidity of 30; free hydrochloric acid 10, following 
an Ewald test meal. The urine was normal with the exception of containing 
a trace of bile. The bromsulphalein liver functional test showed a reten- 
tion of 45 per cent for five minutes and 15 per cent for thirty minutes. It was 
difficult at first to determine whether we were actually dealing with cirrhosis 
or with syphilis of the liver. The therapeutic test however, definitel) 
cleared up the diagnosis. In four weeks following antiluetic treatment 
(mercury and iodids) the free abdominal fluid disappeared following : 
single tapping; the liver became markedly reduced in size; the small masse- 
disappeared entirely and the large ones greatly diminished. The splee: 
was no longer palpable. Following another examination made after si: 
months, no further evidence of the liver affection could be detected. The 
patient had gained 35 pounds in weight. 


Case VII.—J. R., male, aged thirty-five years, complained of indigestion 
for a period of four and a half years, during which he had lost 25 pounds 
in weight. During this time, there had been considerable pressure, fullness 
flatulency and pain under the right costal arch. The pain was never severe, 
but extremely distressing. Nausea and vomiting were frequent. 

His past history was unimportant. He denied having had lues. On 
examination he presented the appearance of a seriously ill individual, who 
had lost considerable flesh. His skin and sclere showed a moderate jaun- 
dice. The heart and lungs were normal; blood pressure 164 systolic, 85 dias- 
tolic. His abdomen was somewhat distended and tympanitic. There was no 
evidence of the presence of free abdominal fluid. The liver was enlarged, 
extending three fingers’ breadth below the costal arch and was tender 
on pressure, especially along the course of its lower border, which was 
firm and hard. Just above the lower edge about its center a mass was 
detected which was hard and firm, the size of an egg, which projected high 
up from the liver surface, and could be easily outlined. The left lobe of the 
liver was somewhat enlarged, but the spleen was not palpable. The inguinal 
glands were slightly enlarged on both sides and tender. The blood picture 
showed 3,200,000 red cells; and 52 per cent hemoglobin. The blood Wasser- 
mann was ++-+-+. The bromsulphalein liver functional test showed a 
slight retention. The urine contained a heavy trace of bile, but was other- 
wise normal. The gastric contents showed an achylia; total acidity, 22, free 
hydrochloric acid, 0. A gastrointestinal Roentgen ray series revealed nothing 
abnormal except a few right upper quadrant adhesions. The diagnosis o! 
malignancy was considered but the positive Wassermann reaction pointed 
rather otherwise. A vigorous antiluetic treatment was instituted with most 
beneficial effect. The mass in the liver gradually disappeared, the liver 
itself became much reduced in size and the pain and digestive symptoms 
likewise abated. The patient gained 15 pounds in weight and appeared 
perfectly well following seven months’ treatment. 


Case VIII.—J. H., male, aged forty-nine years, complained of abdominal! 
discomfort and pain for a period of three months. He had always previousl) 
enjoyed good health and had never been affected with indigestion. A his- 
tory either of a primary syphilitic lesion or of alcoholism could not be 
obtained. The abdominal discomfort occurred in the form of attacks of pain 
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in the right upper quadrant, some of which were quite intense. None of 
these attacks were accompanied with chills or fever. The patient had had 
eight or nine of these attacks and in but one was morphia required for 
relief; between the attacks, he was quite well, and suffered no indigestion. 
He has not lost any flesh. 

On examination, the patient’s appearance was that of an individual 
enjoying good health. His heart and lungs were normal. Blood pressure 
120 systolic, 80 diastolic. His abdomen was soft, the liver was enlarged 
just a finger’s breadth below the costal arch; the edge being firm and tender. 
\ hard mass, the size of a hazelnut could easily be palpated just to the right 
f the epigastrium beneath the costal arch, which was definitely associated 
with the liver. The spleen was not enlarged. The blood examination 
revealed a normal blood picture. The blood Wassermann, however, was 
++-+-+. The urine and stool were normal. A gastric analysis showed a 
total acidity of 56, free hydrochloric acid, 42, following an Ewald test 
breakfast. The bromsulphalein functional liver test was normal. A gastro- 
intestinal Roentgen ray series revealed no abnormalities. A cholecystogram 
showed that the gall bladder emptied normally, and there was no evidence 
if stones. A probable diagnosis of gumma of the liver was made and anti- 
luetic treatment instituted. The mass as well as the pains rapidly disap- 
peared and had entirely vanished within six weeks. 


Case IX.—K. T., male, aged thirty-six years, complained of indigestion 
and pain in his abdomen. His past history was unimportant and he denied 
the presence of any syphilitic infection. About six months ago, he began 
with indigestion associated with symptoms of acidity; pain and discomfort 
in his stomach appearing several hours after meals, which were relieved.by 
food and by alkalies. The pains gradually became more intense. He lost 
15 pounds in weight. 

On examination, the patient presented the appearance of a rather healthy 
individual. His heart and lungs were normal. Blood pressure 125 systolic, 
80 diastolic. His abdomen was soft and relaxed; the liver was enlarged one 
finger’s breadth below the costal arch. There was a distinct mass in the 
epigastrium slightly to the right of the median line and just beneath the 
costal arch the size of a lemon. The spleen was not palpable. There was 
a distinct tender area in the epigastrium and the edge of the liver was also 
tender on pressure. 

The blood examination revealed perfectly normal conditions except for a 
+-+--+ Wassermann reaction. The gastric secretion showed a hyperacidity; 
total acidity, 76; free hydrochloric acid, 63. The urine and stools were 
normal, A gastrointestinal Roentgen ray series revealed nothing further 
than a spastic pylorus and adhesions in the upper and lower right abdominal 
quadrants. The urine and stool were normal. 

The history suggested peptic ulcer, but the mass in the liver, the positive 
Wassermann test, and the absence of Roentgen ray evidence rather pointed 
more definitely to gumma of the liver. The therapeutic test fully confirmed 
the latter impression. After five weeks of thorough antiluetic treatment 
consisting of mercury and iodids the mass and digestive symptoms entirely 
disappeared, however, the Wassermann reaction continued positive. 


Case X.—R.B.D., male, aged thirty-two years complained of loss of 
weight, stomach trouble and a mass in his abdomen. His past history 
revealed the usual diseases of childhood and a venereal sore on the genitals 
‘our years ago, which remained for two weeks, and then disappeared. An 
appendectomy was performed two years ago. His present illness dates back 
one and a half years with fullness and gas in his stomach occurring several 
ours following meals, which was much relieved by eructations. There was 
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no pain, nausea or vomiting. About three weeks ago he first noted pain and 
a mass in his abdomen just beneath the right costal arch, which began t: 
increase in size and extended toward the midline. He lost 20 pounds i: 
weight within a year. His appetite remained good, his bowels regular, anc 
stools normal. On physical examination he presented the appearance of : 
well-built individual; there was no evidence of loss of flesh. His heart anc 
lungs were normal, The abdomen was soft, and just below the costal margi: 
on the right side near the midline was felt a firm nodular tender mass, well- 
defined, the size of an orange which was definitely attached to the liver and 
moved with respiration. There was no muscle spasm present. The splee: 
was not palpable. The genitalia and extremities were negative. Reflexes, 
hyperactive biceps and knee kicks. Babinski negative as well as Oppenhein 
and Gordon; negative ankle clonus. There was at first an intermitten: 
daily temperature to 100° to 100.6° F. 

The blood picture showed 3,780,000 red cells and 55 per cent hemoglobin 
but was otherwise normal. The blood Wassermann was negative, the Kah: 
however, was ++-+-+. The urine was negative with the exception of con 
taining a slight trace of albumin. The stool was normal. A gastric analysi: 
following an Ewald test breakfast showed a total acidity of 66; free hydro 
chloric acid, 50. A liver functional bromsulphalein test was negative. A 
gastrointestinal Roentgen ray series revealed no defects; there was present 
however, a spastic and irritable pylorus. The diagnosis of gumma of th: 
liver was made, and the patient given iodids and finally mercury. Th: 
temperature fell to normal within nine days, and with this, the mass grad 
ually diminished in size and almost disappeared. 


Discussion. Eriotocy. Tertiary syphilis of the liver may b: 
divided into two types; the congenital and the acquired forms. In 
the hundred cases of McCrae and Caven' five were of the congenita! 
type. 

Sex. Males are more susceptible to hepatic syphilis than females. 
According to Rolleston,? Tresawana noted 100 males to 41 females 
and McCrae‘ 66 males to 34 females. All of our cases of gumma of 
the liver occurred in males. 

Age. The incidence of this affection is greatest, according to 
Kolleston, between the twenty-fifth and fiftieth years. The acquired 
cases in McCrae’s series occurred between the thirtieth and fiftieth 
years. The ages of ours ranged between the thirty-second and forty- 
ninth years. 

History of Syphilis. While in the congenital type, there is 
usually a definite history of syphilis present, this is not always 
observed in the acquired forms. A definite history of a primar) 
infection occurred in 37 per cent of McCrae’s cases; it was present 
in 4 of our 10 cases (40 per cent). The time that elapsed between 
appearance of the primary lesion and the syphilitic invasion of the 
liver varied in McCrae’s cases from eighteen months to twenty-five 
years; in ours from three and a half to twenty years. According to 
Rolleston, affections of the liver produced by alcohol, malaria or 
even former jaundice predispose to this disease by lowering th« 
resistance of this organ. While the abuse of alcohol apparentl) 
increases the liability to syphilis of the liver, it should not be inferred 
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‘hat gumma of the liver necessarily follows upon alcoholic cirrhosis in 
‘uetics. 

Patnotoaic Anatomy. ‘Tertiary syphilis of the liver occurs as 
. diffuse cirrhosis or as a gummatous affection; the latter being of 
the small miliary or of the large nodular type. The nodular form 
not infrequently involves the left lobe as well as the right, a sign, 
iccording to McCrae, of importance in the diagnosis. A perihepa- 
titis has also been described, in which the lesion appears as whitish 
or greyish linear or stellate scars occurring in the outer surface of 
the liver. The scars may be minute or relatively large, averaging 
n size from that of a small pea to several inches in diameter or 
ength. They may extend a few millimeters downward to the liver 
parenchyma. 

Relation of Clinical Manifestations to the Pathologic Condition. 
It has been generally maintained that in tertiary syphilis the clinical 
manifestations are rare in comparison to the frequency of the disease. 
Gumma of the liver occurs often in a latent type and is not discov- 
ered until at autopsy. Mauriac* found that of 7497 cases of ter- 
tiary syphilis, hepatic symptoms occurred only in 41 instances. 

The factors especially involved in the production of symptoms 
are due, according to Rolleston, to the size, extent and location of 
the lesion in the liver. 

A large gumma will produce the usual signs of a tumor and by 
irritating and distending the capsule of the liver causing perihepatitis 
will occasion pain. A small gumma located in the surface of the 
liver may not produce symptoms, but when located in the portal 
fissure may cause jaundice or ascites. Toxic symptoms in either 
instance, as anemia, fever and general weakness may be due to 
absorption of toxic products. 

SYMPTOMATOLOGY. Many cases without doubt escape recognition, 
others not infrequently remain undetermined until late in the course 
of the disease when therapeutic measures are no longer encouraging. 
Before localizing hepatic symptoms are noted, general manifestations 
in the form of digestive symptoms, loss of weight, fever, jaundice 
and ascites are frequently observed. Occasionally, however, the 
tumor itself may first be accidentally detected before other clinical 
signs are revealed. McCrae observed previous ascites in 10 of his 
cases, all of which required tapping, the ascites having occurred 
from some months to eleven years prior to the onset of the present 
illness. 

The onset of this affection is usually gradual, the most prominent 
igns being pain and abdominal distention. Then symptoms of 
indigestion manifest themselves in the form of abdominal discom- 
‘ort, nausea, and vomiting, which are often associated with chills 
ind fever. There is also noted, a marked loss of weight and not 
frequently a mild form of jaundice and dilatation of the abdominal 
urface veins. The liver gradually enlarges and may finally extend 
o or below the umbilicus and ascites is not infrequent. The most 
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important sign of the disease, is, however, the detection of th 
gummatous mass in the liver. The spleen is frequently enlarged. 

Pain. Inasmuch as gummata extend to the surface, the pain i 
produced by a perihepatitis or by the stretching of the capsule o 
the liver. It may entirely localize itself in the right hypochondriun 
or radiate to the back or right shoulder. The pain may be intens 
and occur in attacks or may be more moderate but constant; ofte: 
only producing a fullness in the region of the liver. Pain occurre: 
in 9 of our 10 cases; in 2 of which there were acute attacks simu 
lating gall-stone colic. Abdominal distention is most frequent] 
produced by ascites but may be in some instances the result « 
pressure from an enlarged liver. It occurred in 6 of our cases; in 
due to pressure of abdominal fluid. 

Indigestion. Disturbances of the digestion are not uncommo 
and frequently occur long before definite signs of the disease ar 
detected, though with the progress of this affection they becom 
aggravated. Indigestion occurred in 9 of our 10 cases from thre 
months to four and a half years before the diagnosis was established 
The most important of these symptoms are nausea and vomiting 
though eructations, gaseous distention and acidity also occur an 
occasionally hematemesis has been observed. Nausea occurred i) 
5 of our cases and nausea with vomiting in 4 instances; vomiting o! 
blood with melena in one; discomfort from gas in 4; hyperacidity in 
one. 

Chills and Fever. Fever is said to occur more commonly without 
chills due probably in most instances to perihepatitis or softening 
of agumma. The rise in temperature may be of short or long dura- 
tion and may continue on steadily for weeks; being moderate in 
most instances, but may rise to 103° F. or over at times. Fever 
occurred in 18 per cent of Stokes cases, and in 3 of our cases in all 
with chills. It is striking how quickly the temperature disappears 
under antiluetic treatment; which not uncommonly occurs within a 
few days. 

Loss of Flesh. This is a very common symptom and a most 
important feature of the disease. It occurred in 8 of our cases 
varying between 10 and 35 pounds with an average of 20 pounds of 
loss in weight. 

Jaundice. This may occur either to a slight or intense degrec. 
It is frequently mild and may be periodic, at times, of the obstruc- 
tive, at others, of the nonobstructive type. Jaundice occurred in 
5 of our cases; in one to a marked extent. 

Dilatation of the Cutaneous Veins. This has often been noted 
It occurred in 2 of our cases. 

Enlargement of the Liver. The enlargement of the liver is a 
important feature of this disease, and is observed in all instances 
This develops gradually with the progress of the disease, but ma, 
occur rapidly. Though the enlargement may be marked, reachin: 
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% to 10 cm. below the costal arch, in some instances, the edge of the 
‘iver may not extend more than 2 to 3 cm. beyond this area. 

McCrae has called attention also to the frequent enlargement of 
he left lobe of the liver in this disease as an important aid in the 
diagnosis. This occurred in 5 of our cases. The border and surface 
f the liver is usually firm, hard and tender on pressure. The pain 
wroduced on palpation, may be intense but is usually moderate. 
‘Tenderness of the liver was present in 9 of our 10 cases. 

Ascites. Ascites occurs not uncommonly. It is present according 
to Stokes? in about a third of the cases, and may be transient due 
‘o a localized peritonitis or perihepatitis. Its rapid disappearance 
usually under antiluetic treatment without tapping often, is a note- 
worthy feature of this disease. Ascites occurred in 3 of our cases, 
and tapping was performed but once. 

Gumma. The most important evidence of hepatic syphilis is 
the presence of a gummatous mass. This is found either in the 
form of nodules or a large rounded tumor. The gumma not only 
involves the right lobe, but not uncommonly the left lobe as well. 
McCrae attaches much importance in diagnosis to this finding. 
In 89 of his cases in which tumorous masses were present, the left 
lobe was involved in 49. The nodules are most frequently found 
in the epigastrium, and somewhat to the right under the costal 
arch. This occurred in 6 of our cases; in 2 others there were many 
irregular masses extending almost over the entire surface of the 
liver and in 2 very distinctly separate irregular masses were 
noted. 

The Spleen. Enlargement of the spleen is frequently observed. 
This organ was palpable in 50 per cent of McCrae’s cases and was 
hard and firm in all. It was enlarged in 3 cases of our series, reaching 
as far as 4 cm. below the costal arch in one instance. 

The Blood. A moderate secondary anemia is not uncommon. 
This occurred in 5 of our cases. The differential count was normal 
in all instances. The Wassermann test is most important in diag- 
nosis; but is not always positive. It was negative in 8 of McCrae’s 
41 cases. When found negative, recourse should be made to the 
Kahn test and if doubt still exists, a provocative test should be 
undertaken. A Wassermann test should always be performed with 
ascitic fluid, whenever this can be obtained, which may aid in clear- 
ing up the diagnosis. 

The Gastric Secretion. 'Test meals were given in all of our cases. 
The gastric acidity was normal in 5 instances; hyperacidity occurred 
in 3 and achylia in 2. 

The liver functional test (bromsulphalein). This test is usually 
positive in those instances in which there is extensive involvement 
of the liver, but becomes negative when the disease subsides under 
treatment. It was positive in 4 of our cases. 
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Diaenosis. The diagnosis is not usually difficult, provided » 
clear history of a luetic infection can be obtained in a patient pri 
senting a mass in the liver with enlargement of this organ. If i: 
addition, discomfort or pain in the right upper quadrant of tli 
abdomen and abdominal distention, indigestion, fever, loss of flesh, 
jaundice, ascites and enlargement of the spleen are present, the: 
the diagnosis is more certain. It is strengthened by means of : 
positive Wassermann test. But at times many of these signs and 
symptoms may be absent thereby rendering the diagnosis uncertain 

The two diseases with which gumma may be especially confuse: 
are carcinoma and cirrhosis of the liver. If the possibility of lues b 
held in mind, whenever a mass of doubtful origin is present in th: 
liver, the diagnosis need not be attended with great difficult, 
Whenever doubt still remains, the result of the therapeutic test wil 
usually clear up the diagnosis. Greater difficulty may also aris: 
at times in the differential diagnosis between gumma and porta 
cirrhosis especially when an alcoholic history is present. In thes: 
instances careful palpation should be undertaken following with- 
drawal of the ascitic fluid, but here too, the therapeutic test ma) 
become necessary before a definite diagnosis can be made. 

Prognosis. The prognosis of gumma of the liver is ordinaril; 
satisfactory, if the treatment is carried out thoroughly and under- 
taken sufficiently early before resulting cirrhosis has developed 
The effect is striking in these cases not only clinically, but recover) 
can also be demonstrated often by means of the liver functiona! 
tests. Notwithstanding the satisfactory clinical results, the per- 
sistance of the positive Wassermann reaction in the blood in ter- 
tiary syphilis of the liver is well recognized, and it is frequentl) 
impossible to reverse this reaction even in spite of extremely inten- 
sive therapeutic measures. 

TREATMENT. The treatment to be instituted in gumma of th 
liver is the administration of iodids and mercury. The effect as ha: 
already been stated is extremely favorable as the results in all of our 
10 cases indicate. The masses and ascites disappear and the liver 
and spleen diminish rapidly in size. Our experience is entirely in 
accord with that of McCrae’ as well as of Brunsting,' that the admin- 
istration of arsphenamin or other arsenic preparations in thes: 
cases is dangerous and their use is therefore contraindicated. 

Summary. Gumma of the liver is a rather uncommon disease 
Males are far more susceptible than females, the incidence being 
greatest between the thirtieth and fiftieth years. A definite histor) 
of a primary infection is obtained only in about 40 per cent of th 
cases. The time elapsing between the appearance of the primar) 
lesion and the hepatic disease varied in our cases from three and 2 
half to twenty years. Previous affections of the liver render th« 
liver more susceptible to this affection. The clinical manifestation: 
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are rare in comparison to the frequency of this affection. Gumma 
of the liver is often latent. ‘The factors involved in the production 
of symptoms are especially related to the size extent and location 
of the lesion. 

Before localizing symptoms occur, general manifestations such 
as digestive symptoms, loss of flesh, fever, jaundice and ascites 
are frequently observed. The onset is usually gradual; the most 
important signs being pain and abdominal distention. Symptoms 
of indigestion are often associated with chills and fever, and pro- 
gressive loss of weight, and not infrequently jaundice. The liver 
gradually enlarges, and ascites is not uncommon. The most 
important sign is, however, the detection of a gummatous mass in 
the liver which may occur as nodules or as a large rounded tumor 
which may involve the left as well as the right lobe of the liver. 
Enlargement of the spleen is frequent. The blood Wassermann 
test is not always positive. Diagnosis is not difficult if a definite 
history of luetic infection can be obtained in a patient affected 
with a mass in the liver, who has discomfort and pain in the right 
upper quadrant of the abdomen with distention, indigestion, fever, 
loss of weight, jaundice, ascites and enlargement of the spleen. 
It is strengthened by a positive Wassermann test. The two dis- 
eases with which gumma of the liver may be especially confused 
are carcinoma and cirrhosis. In case of doubt, the result of the 
therapeutic test will clear up the diagnosis. 

The prognosis is satisfactory if treatment is thoroughly carried 
out and undertaken sufficiently early before a resulting cirrhosis 
has developed. The results are striking. In spite of this however, 
the persistance of the positive Wassermann reaction in the blood 
is well recognized. 

The treatment consists in the administration of iodids and mer- 
cury. The effect of these remedies is extremely favorable. The 
masses, ascites, and other symptoms disappear, and the liver and 
spleen rapidly diminish in size. The administration of arsphenamin 
is dangerous and its use is contraindicated. 
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RENAL GLYCOSURIA, WITH KETOSIS DURING SURGICAL 
COMPLICATIONS. * 


By Frank N. M.D., 


ASSOCIATE IN SECTION IN DIVISION OF MEDICINE, THE MAYO CLINIC; INSTRUCTOR OF 
MEDICINE, THE MAYO FOUNDATION FOR MEDICAL EDUCATION AND RESEARCH, 
GRADUATE SCHOOL, UNIVERSITY OF MINNESOTA, 


AND 
Frances R. Vanzant, M.D., 


FELLOW IN MEDICINE, THE MAYO FOUNDATION, ROCHESTER, MINN. 


RENAL glycosuria was first described more than thirty years ago, 
but until modern methods of determination of the blood sugar came 
into general clinical use there was uncertainty regarding the nature 
of the disturbance. The characteristic feature is the excretion of 
sugar in the urine without abnormal elevation of the concentration 
of sugar in the blood. The cases reported here illustrate a phe- 
nomenon in such cases which has apparently received little attention. 


Case Reports. Case I.—A woman, aged thirty-three years, came to 
The Mayo Clinic in 1918 because of migraine and because of a tumor of the 
thyroid gland which caused symptoms of pressure. The urine contained 
a small amount of reducing substance, but further investigation of this con- 
dition was not made. A single adenoma was removed from the thyroid 
gland. Convalescence was satisfactory. 

The patient returned to the Clinic in August, 1928, because of another 
tumor in the thyroid gland and because of a verrucous condition of both 
nipples. There was no evidence of hyperthyroidism, and the basal metab- 
olic rate was normal. The urine contained 1.08 per cent sugar, representing 
5.55 gm. in a twelve-hour specimen. The results of a tolerance test in which 
100 gm. of glucose were administered are shown in Table I. 


TaBLE I.—GLUCOSE-TOLERANCE Test: 100 Grams Guucose. Case I. 


Blood sugar, 

mg. foreach Volume, ——— 
00 ec. cc. 

Time. Per cent. 
One-half hour after glucose . . 164 0 
Two hours after glucose. . . 132 0.8 
Three hours after glucose . . 118 ‘.F 


7 
7 


September 1, 1928, subtotal thyroidectomy was done for multiple 
adenomas, and both nipples were excised because of the possibility of a ma- 
lignant condition. Examination of the urine on the day of the operation 
showed acetone bodies and a large amount of sugar, as judged by a qualita- 
tive test. Because the condition was not understood at the beginning, 
insulin was given in small doses for five days. Yet intense glycosuria con- 


* Read before the Central Society for Clinical Research, Chicago, IIl., November 
22, 1929. 
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tinued for several days. Symptoms of hypoglycemia did not appear. The 
determinations of blood sugar showed it to be normal. 

The diet was limited to the equivalent of 120 gm. of glucose until the 
seventh day. The excretion of sugar had then decreased to traces. The 
allowance of carbohydrate was raised, but glycosuria disappeared. A trace 
of sugar was excreted when the diet contained the equivalent of 500 gm. 
of glucose. The fasting blood sugar was determined repeatedly but was 
never above normal (Table IT). 


aNp LasoraTory Data. Case I. 


Sugar excreted. Diet, 
Blood sugar, ~— glucose 

mg. for each Total, equivalent, 
Date. 100 ce. Per cent. gm. gm. Comment. 


1918. 

April 22... Trace 

1928. 

‘ : General 


Thyroidectomy ; 
15 units insulin. 

ay 25 units insulin. 

120 20 units insulin. 

120 10 units insulin. 

120 5 units insulin. 
120 
200 
200 
200 
300 
400 
100 500 


Comment. The excretion of sugar without abnormal elevation 
of the blood sugar both before and after operation points to the 
diagnosis of renal glycosuria. The blood-sugar curve following the 
administration of glucose differs from the response considered 
normal, in the slight elevation of the blood sugar present until the 
second and third hours. Yet the existence of glycosuria for ten 
years without influence on the patient’s health indicates absence of 
any serious defect in the utilization of sugar. The intense glycosuria 
and ketonuria after operation contrasted with the slight glycosuria 
observed previously and subsequently. 


Case H.—A woman, aged twenty-three years, came to The Mayo 
Clinic in September, 1929, because of recurring attacks of biliary colic. 
She said that she had diabetes. Three and a half years before, seven months 
after the birth of her second child, she consulted her physician because of a 
vaginal discharge and pruritus of the vulva. Examination of the urine 
showed the presence of sugar (6 per cent). There had been some increase 
in appetite and she was gaining in weight. A restricted diet was prescribed 
and 21 units of insulin were given daily. Hypoglycemic symptoms occurred 
frequently. The appetite became abnormally great, and the diet was not 
followed closely. The body weight increased to more than 200 pounds. 

A third pregnancy had terminated successfully three months before the 
visit to the Clinic. During the pregnancy hypoglycemic symptoms had 
been so frequent that the dosage of insulin was reduced and it was finally 
discontinued. The patierit continued dieting more or less, but did not take 
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insulin after the birth of this child. During the three and a half years o 
treatment frequent examination of the urine revealed glycosuria constant], 
with the exception of the test of a single specimen on one occasion. Th: 
blood sugar, as determined on a few occasions, had not been above normal. 
The appetite was poor during pregnancy and became worse when the attack 
of biliary colic commenced during the puerperium. To this fact the patient 
attributed loss of weight amounting to approximately 50 pounds. 

On examination at the Clinic the patient weighed 152 pounds. Ther 
was slight tenderness over the region of the gall bladder. Pelvic examina- 
tion disclosed cystic cervicitis with moderate leukorrhea. Roentgen ra) 
examination revealed a poorly functioning gall bladder containing stones 
At the first test the urine contained 1.92 per cent of sugar, representing 
10 gm. in a twelve-hour specimen. The fasting blood sugar was 80 mg. for 
each 100 cc. The urine did not contain albumin. The blood urea was 22 mg 
for each 100 ce. 

Parallel tests of the blood and urine were made September 4. At 11 a.m., 
three hours after a breakfast which contained the equivalent of 40 gm. oi 
glucose, the urine gave a strongly positive test for sugar; the blood sugar 
was 100 mg. for each 100 ce. Ten units of insulin were given before th« 
noon meal, which contained the same equivalent of glucose. At 4 p.m. the 
blood sugar was 75 mg. for each 100 cc., and a few minutes later slight 
hypoglycemic symptoms appeared. Urine excreted during the hour previous 
to the blood test showed a strong test for sugar. The results of a glucose- 
tolerance test made September 25 are shown in Table III. 


TaBLeE Test: 100 Grams Guiucose. Case II. 


Ur rine. 


Blood sugar, Sugar. 
mg. for each Volume, 
100 ce. 

Time. Per cent. 
Fasting .. 90 0.93 
One-half hour after ‘glucose ae 1.12 
Two hours after glucose . . . 133 2.87 
Three hours after glucose. . . 110 2.81 


Cholecystectomy and appendectomy were performed September 27, 1928. 
The pathologist reported chronic catarrhal cholecystitis with cholelithiasis 
and chronic catarrhal appendicitis. 

On the day before the operation the amount of sugar excreted was 16.2 
gm. Immediately after the operation the excretion increased tremendously 
although the intake of glucose was much less; on the day of the operation 
63.5 gm. of sugar were excreted, yet the blood sugar was not elevated; at 
11 a.M. it was 95 mg. for each 100 cc., and at 4 p.m. it was 100 mg. Glyco- 
suria was accompanied by ketonuria for five days. Table IV shows how the 
excretion of sugar gradually decreased again until the thirteenth day after 
operation. At this time phlebitis of the left femoral vein appeared. The 
temperature rose to 102° F. and the patient suffered from considerable 
pain and malaise. Again the excretion of sugar increased to from three to 
four times that which had appeared before. Ketonuria was present at the 
beginning of the illness, but the administration of salicylates masked the 
later tests. When the fever and inflammation subsided the excretion of 
sugar diminished and was approximately the same when the diet contained 
the equivalent of 240 and of 120 gm. of glucose. 

A report was received from the patient two months after she was dis- 
missed from the hospital. She was in good health, and was living on a 
normal diet, avoiding only excessively sweet foods. 


} 

Total, 
zm. 
0.58 
1.70 
5.50 
2.80 
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AND Lasporatory Data. Case II. 


Diet, 
glucose Maximal 
Total, equivalent, temperature, 
Date. cent. gm. gm. FF, 
1929. 
Sept.23 ... 25 
Sept. 24 03 


Comment. 


120 Normal 
120 Normal Insulin given, which 
caused reaction 
180 Normal Glucose-tolerance test 
200 Normal 
Sept. 27 100 99.8 Operation 
Sept.28 35 99.4 
Sept.20 . . 100 99.6 Specimen of urine lost 
Sept. 80 99.4 Specimen of urine lost 
Oct. 120 Normal 
Oct. 120 Normal 
Oct. Normal 
Oct. 99.4 
Oct. Normal 
Oct. 240 99. 
Oct. 240 100. 
Oct. 99. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 30 
Oct. 31 


“Ion 


Sept. 25 
Sept. 26 


09 


102 Phlebitis 
200 102. 
102. 
102 
101. 
101. 
99. 
Normal 
99.2 
Normal 
Normal 
Normal 


ows 


Om 


Comment. The patient had definite renal glycosuria. The con- 
dition had unfortunately been mistaken for diabetes mellitus, and 
needless dietary restriction and treatment with insulin had been 
carried on for more than three years. Treatment was, of course, 
ineffective in checking glycosuria. The increase in excretion of sugar 
and the appearance of ketonuria after the operation and again dur- 
ing the febrile illness were striking. 


Case III.—A woman, aged thirty-nine years, came to the Clinic 
February 11, 1929, complaining of attacks of severe epigastric pain radiat- 
ing into the throat and down both arms. Diaphragmatic hernia was 
suspected and the diagnosis was confirmed by Roentgen ray examina- 
tion. The first specimen of urine examined showed slight reduction of 
Benedict’s solution, and a second specimen contained 1.38 per cent sugar. 
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The fasting blood sugar was 90 mg. for each 100 cc. The urine contained 
albumin graded 1 on the first test and graded 2 on the second test. A 
specimen by catheter did not contain blood cells or casts. The return of 
phenolsulphonephthalein in the test of renal function was 50 per cent 
The result of a glucose-tolerance test is shown in Table V. 


TABLE V.—GLUCOSE-TOLERANCE 100 Grams Guiucose. Case III 


Blood sugar, - — 
mg. for each 
100 ce. Volume, —— 
ce. 
Time. Per cent. 


0 
One-half hour after glucose .. 0 
Two hours after glucose . 0.82 37 
Three hours after glucose. . Slight reduction. 


Operation for repair of the hernia was advised, but it was postponed 
for two months. At the pre-operative examination glycosuria was agai 
noted; a twelve-hour specimen, April 19, contained 1.33 per cent sugar 
representing 6.2 gm., and a similar specimen, April 20, contained 0.87 pei 
cent sugar, representing 4.5 gm. A trace of albumin was present in each: 
case. 

As a preliminary procedure to the closure of the hernia, a portion of the 
left phrenic nerve was removed in the neck April 23. The diaphragm was 
closed by abdominal operation April 30. Immediately after the second 
operation the patient had pneumonia with empyema, and convalescence 
was slow. Resection of a rib for drainage of the thoracic cavity was per- 
formed May 14, 1929. 

After the operation the urine contained a larger amount of sugar, Bene- 
dict’s test showing complete reduction. On the third day acetone bodies 
appeared. Determinations of blood sugar, May 1 and May 2, were 147 and 
109 mg. for each 100 cc., respectively. Because of the appearance of hyper- 
glycemia at the beginning and because of ketosis, insulin was given in small 
doses, 5 units being used twice May 1, three times May 2 and three times 
May 4. Intense glycosuria and ketonuria continued. During the night 
of May 4 mild symptoms suggesting hypoglycemia were noticed. A deter- 
mination of blood sugar made on the afternoon of May 5 was 57 mg. for 
each 100 cc.; the carbon dioxid combining power of the plasma was 54 
volumes per cent. The patient was seriously ill with pneumonia, the tem- 
perature having been elevated between 101° and 103° F’. since May 2. She 
had been able to take little nourishment by mouth; glucose solution was 
therefore administered intravenously. 

There was only one occasion on which fasting hyperglycemia was found, 
namely, the morning after the operation when the blood sugar was 147 mg. 
for each 100 ce. Through an error the determination of blood sugar May 2 
was reported as 159 mg.; the condition of the patient was misinterpreted, 
and the administration of insulin was continued until hypoglycemic symp- 
toms appeared. 

During the next week the patient was still critically ill, but she was able 
to take food each day. She continued to excrete from 1.19 to 3.35 per cent 
sugar in the urine, amounting to from 13.1 to 31.3 gm. in twenty-four hours. 
It was difficult to obtain complete collection of the urine because of the pros- 
tration of the patient. The blood sugar was normal at all later examinations. 
May 7, it was 97 mg. for each 100 ce. and May 12 it was 102 mg. for each 
100 ce. 

After May 11, the urine contained traces of sugar each day until June 3. 
From this time on, glycosuria was not found. The patient was given a 


Urine. 
ugar. 
—A~— —— - 
Total, 
gm. 
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general diet, but her appetite was variable and, as a rule, light. After 
thoracotomy the condition of the thorax gradually cleared. The patient 
gained strength steadily and was dimissed June 20, 1929. 


Comment. The patient had intermittent renal glycosuria, since 
the threshold was somewhat above the normal fasting level for blood 
sugar. ‘The amount of sugar excreted under ordinary circumstances 
was small. After the operation the excretion of sugar was increased 
to a considerable degree and ketonuria occurred. 

Discussion. ‘The combination of ketonuria and glycosuria is not 
characteristic of diabetes mellitus. Ketonuria may occur, of course, 
in a normal person during starvation, and the tendency to ketosis 
is even greater in an individual with renal glycosuria. If the 
excretion of sugar continues when the intake of glucose has been 
stopped, or when it is reduced so that there is a negative glucose 
balance, a condition which one might describe as superstarvation is 
established. In cases of renal glycosuria with excretion of a large 
amount of sugar (50 gm. or more each day) severe acidosis may 
develop if the diet is restricted. The situation is comparable 
to the ketonuria and acidosis occurring in animals with the artificial 
renal glycosuria brought about by treatment with phloridzin. 

Reference to the influence of complications on renal glycosuria 
are scarce. Goldbloom described a case in which a child had renal 
glycosuria with ketonuria following pharyngitis. The excretion of 
sugar amounted to 1 per cent at the beginning but gradually dimin- 
ished and disappeared ina month. ‘Taussig reported a case of renal 
glycosuria in which excretion of a large amount of sugar with ketonu- 
ria occurred after an automobile accident which resulted in fracture 
of the clavicle. Under ordinary circumstances glycosuria amounted 
to 2 gm. or less daily, but after the accident it increased to nearly 
3 per cent. The excretion of sugar was also increased to 13 gm. 
when the patient was under nervous strain because of family 
troubles. The report of a case by Meyer contains information 
bearing on this problem. A man who had renal glycosuria and a 
duodenal ulcer excreted sugar, graded 1, and acetone, graded 1, in 
January, 1927. In October, 1927, when perforation of the ulcer 
occurred, the urine contained sugar, graded 4, and acetone, graded 2. 
Another report of interest in this connection was published by Bow- 
cock and Greene. They described a case with renal glycosuria 
observed during and after pregnancy. The woman excreted from 
20 to 40 gm. of glucose each day during pregnancy. In the puerper- 
ium the excretion became less than 4 gm. each day. 

Summary. The cases of renal glycosuria here reported show 
clearly that increase in the excretion of sugar may occur during 
the presence of a complication such as surgical operation or infection. 
The excretion of sugar may become so great that ketosis may 
develop unless care is taken to provide for the ingestion of sufficient 
glucose to maintain the utilization of adequate balance. In this 
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behavior renal glycosuria imitates diabetes mellitus. "The mechan- 
ism involved, however, is entirely different. In the former casi 
there is apparently increased permeability of the kidneys, and in th« 
latter increase in the defect in utilization of glucose appears to b: 
the important factor. 
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ACUTE INTERSTITIAL PANCREATITIS IN TWO CASES OF 
DIABETIC COMA. 


By Atvin G. Foorp, M.D., 
PATHOLOGIST, BUFFALO GENERAL HOSPITAL, AND ASSISTANT PROFESSOR OF PATHOLOGY 
UNIVERSITY OF BUFFALO SCHOOL OF MEDICINE, 


AND 


Byron D. Bowen, M.D., 


ASSISTANT ATTENDING PHYSICIAN, BUFFALO GENERAL HOSPITAL, AND ASSISTANT PRO- 
FESSOR OF MEDICINE, SCHOOL OF MEDICINE, UNIVERSITY OF BUFFALO, 


BUFFALO, N. Y. 


(From the Buffalo General Hospital.) 


AcUTE interstitial pancreatitis occurring in patients dying of 
diabetes is an uncommon lesion according to studies made by 
recent observers. Warren,! studying Joslin’s material, found no 
cases in his series of 26 cases varying from fifteen to sixty-nine 
years of age. One of his series of 9 children, all of whom died in 
coma, showed a swollen red pancreas which showed some infiltration 
with polymorphonuclear leukocytes and lymphocytes in the periph- 
ery of the organ, with an associated hyperplasia of the adjacent 
lymph nodes. Wilder* found no acute pancreatitis in 55 cases 
studied microscopically. Gibb and Logan‘ report the largest series 
of necropsies in cases of diabetes in recent literature, 147 in all. 
In this number, 6 showed evidence of an acute inflammatory change 
in the pancreas: 2 chronic localized abscesses, 1 necrosis of the 
head with productive fibrosis, 2 hemorrhagic and leukocytic infil- 
tration, and 1 a diffuse, edematous, acute interstitial pancreatitis. 
These authors suggest that acute infections in the pancreas may 
be the cause of chronic productive fibrosis so commonly seen in 
the pancreas of diabetic patients, and that these acute inflammations 
may account for the sudden onset of the diabetes in certain cases. 
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Warfield® suggests that upper abdominal pain in prediabetic coma 
may be due to an acute pancreatitis rather than to the coma per se, 
as usually taught. He found 7 cases in the literature and described 
4 of his own cases of diabetes following acute pancreatitis. In 
1 fatal case at operation, a hemorrhagic, swollen pancreas with fat 
necrosis was found. In a second case, necrosis with hemorrhage in 
the pancreas, most marked in the tail, was found at autopsy. In 
discussing Warfield’s paper, Allen® states that he was able to pro- 
duce diabetes in animals by an acute pancreatitis which did not 
immediately destroy the islands or lead to fibrosis of the organ. 
He also states that he believes that further study will show that 
acute blood-borne pancreatic infections are the most common cause 
of diabetes, especially in the young. Joslin’ agrees with Warfield 
that in some cases of beginning diabetic coma, pain in the epigas- 
trium may be due to an acute pancreatitis. He describes 1 case 
of a well controlled diabetic patient, aged forty-three years, who 
suddenly developed coma with abdominal pain, nausea and vomit- 
ing. With insulin the patient first improved and later gradually 
failed and died in coma three days after the onset. At necropsy a 
gangrenous pancreatitis with fat necrosis in the peritoneum was 
found. Rodriguez* describes 1 case of sudden diabetic coma occur- 
ring in a patient with acute suppurative and necrotizing pancreatitis, 
associated with abdominal fat necrosis. 


The 2 cases here reported occurred in young adults, both of whom 
showed a sudden onset of diabetic coma and death within twenty- 
four and thirty-six hours, respectively. In both the most important 
pathologic finding postmortem was an acute interstitial pancreatitis. 
No other infective process was demonstrated to explain the rapid 
death. 


Case Reports. Case I.—An unmarried man, aged twenty-three years, 
was first seen in January, 1926, when he was admitted to the hospital 
in a state of diabetic coma. He had acquired gonorrheal urethritis about 
three weeks prior to admission and he had had diabetic symptoms for 
about a month. His blood sugar was 832 mg. per 100 cc. and the CO, 
capacity of the plasma was 8.7 volumes per cent. He responded satisfac- 
torily to treatment and was discharged two weeks later on a diet of 60 gm. 
of carbohydrate, 60 gm. of protein and 150 gm. of fat. His insulin dosage 
was 45 units daily. He came into the outpatient clinic regularly for a 
time but it was found that he did not adhere to his diet, so the insulin 
dosage had to be increased to 55 units daily. In August, 1927, he was 
again admitted in pre-coma. The blood sugar was 326 mg. and the CO, 
capacity of the plasma was 30.5 volumes per cent. In two weeks he was 
discharged on 50 units of insulin daily. He was not seen again until he 
was admitted in deep coma on December 10, 1929 . He had omitted his 
insulin for twenty-four hours because of cramplike pains in his abdomen 
and inability to eat. He became drowsy four hours before admission but 
had been up and around the house prior to that. Upon admission his 
condition seemed critical. He was considerably cyanosed and his extrem- 
ities were cold. His respirations were rapid and shallow and there were 
many crackling rales heard over both lungs. His pulse rate was 120, 
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rectal temperature 98.6° I’. and his blood pressure, as near as it could be 
estimated, was 56 systolic and 30 diastolic. The blood sugar was 908 mg. 
and the CO, capacity of the plasma was 8.7 volumes per cent. The blood 
contained 25,000 leukocytes per c.mm. He received 150 units of insulin 
within a short period, salt solution subcutaneously, sodium bicarbonate 
solution per rectum and subcutaneous injections of caffein sodium benzoate 
and digitan. His condition showed no improvement and he died eight 
hours after admission. 

Necropsy Findings Seven and a Half Hours After Death. The principal 
positive findings of interest were: The body was well nourished and there 
was no anemia. The lungs were boggy and deep purple in the dependent 
portions, and dripped considerable blood and some frothy fluid on section. 
No areas of consolidation were found. The heart was negative except for 
marked dilatation of the right side. The abdominal aorta showed a few 
yellowish streaks and patches. The liver was markedly enlarged (weight 
4000 gm.) and yellow in color. Surfaces made by section were diffusely 
yellow and greasy, especially at the centers of the lobules. The spleen 
and kidneys showed a marked purplish congestion. The stomach and 
intestines showed nothing of interest, except marked cyanosis. The mesen- 
teric and peripancreatic lymph nodes were enlarged up to 1 cm. in diameter, 
soft and diffusely yellow. The pancreas weighed 55 gm., was slightly 
reddened, and its capsule was tense. On section a few grayish flecks and 
streaks as well as some slight fibrosis were seen. The prostate, epididymis 
and urethra were negative. All the organs smelled strongly of acetone. 
The bladder urine showed glucose, 4+-, acetone, 4+, and diacetic acid, 3+. 
The blood, especially from the liver, was heavily laden with fat, the serum 
appearing definitely milky. 

Microscopic Findings. The pancreas in all portions of sections from 
head and tail showed foci of acute inflammatory exudate in the edematous 
perilobular stroma, consisting chiefly of polymorphonuclear leukocytes with 
occasional large mononuclear cells, with varying amounts of detritus, and 
in some places small foci of liquefied pools of pus were seen. Some of the 
ducts showed pus in their lumina. Adjoining many of the areas of acute 
inflammatory changes, and limited to these regions, necrosis of the acinar 
tissue without cellular infiltrate was noted. The specific localization of 
these necrotic areas about the places that showed acute inflammation and 
the fact that the remaining glandular tissue stained normally, was con- 
sidered evidence of antemortem rather than postmortem change. A mod- 
erate interlobular fibrosis was seen in all parts of the organ. The islands 
of Langerhans were markedly reduced in number in the head, only 6 being 
found in three sections, 2 by 3} cm. In the tail there was a moderate decrease. 
Those remaining showed no fibrosis, hyalinization, lymphocytic infiltra- 
tion or hydropic degeneration. On a whole the cells showed somewhat 
scanty cytoplasm, deeply staining nuclei and in some islands were arranged 
in single strands more than usual. 

The liver showed extreme fatty metamorphosis with huge vacuoles of 
neutral fat which stained red with Sudan III, in all of the cells of the 
centers and midzones of the lobules, and medium to fine similar staining 
droplets in the more peripheral cells. All the visible cytoplasm in the 
hepatic cells appeared coarsely granular or foamy. Sections stained for 
glycogen by Best’s carmine method showed all the liver cell cytoplasm to 
be loaded with glycogen and glycogenic degeneration was present in many 
of the nuclei of the peripheral cells. Doubly refractive lipid needle-like 
structures which disappeared on heating were demonstrated in most of the 
cells which showed small to medium-sized fat droplets. 

Sections of the kidneys showed moderate albuminous degeneration with 
necrosis of some of the cells of the convoluted tubules. Fine reddish droplets 


Fic. 1.—Low power. Pancreas. Acute inflammatory exudate in interstitial tissue 
about bloodvessel. Case I. 


Fic. 2.—High power. Pus in branch of pancreatic duct, and acute inflammatory 
exudate in surrounding tissue. Case I. 
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Fic. 3.—Medium power. Suppurative inflammation in interstitial tissue of pancreas. 
Case II. 


Case II. 


Fic. 4.—High power. Small pocket of pusin interstitial tissue of pancreas. 
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of fat were found in most of the convoluted tubules in Sudan III prepara- 
tions. Best’s carmine stain revealed glycogen in large amounts in the 
cytoplasm and also in some of the nuclei of the loops of Henle. 

Sections through both bases of the lungs showed marked hyperemia and 
some edema, but no evidence of inflammatory changes in the bronchi, 
alveoli or pleura. 

A few of the fibers of the heart showed the presence of glycogen granules. 

The spleen showed the findings of an acute splenic tumor and focal 
necrosis in some of the Malpighian bodies. Sudan III preparations showed 
large numbers of the large mononuclear cells of the pulp and germinal 
centers to be stained diffusely yellowish-red, but no globules of fat were 
seen. No doubly refractive substances were seen in fresh frozen sections. 

The mesenteric and peripancreatic lymph nodes showed a most marked 
globular fatty infiltration, chiefly extracellular, as well as in the large free 
endothelial cells of the sinuses, especially the peripheral. Some fat deposit 
was seen in the walls of the small blood capillaries throughout the nodes. 
The fat stained deep red by Sudan III. Only an occasional doubly refrac- 
tive crystal was seen. 

The prostate and epididymis were negative. 

Final Pathologic Diagnosis. Acute interstitial pancreatitis; diabetes 
mellitus; lipemia, glycosuria and acetonuria; hypostatic hyperemia and 
edema of lungs; dilatation of the heart; acute generalized passive hyper- 
emia; extreme fatty metamorphosis of the liver; lipid in the kidney, abdom- 
inal lymph nodes, spleen; glycogenic infiltration of the liver, kidney and 
heart. 


Case II (We are permitted to report this case through the courtesy of 
Dr. J. Emerson Dailey).—A married woman, aged eighteen years, was 
admitted in unarousable coma. She was first seen in October, 1928. It 
appeared from a scant history obtained from the husband that she had had 
thirst for about two weeks prior to admission but had been active until 
vomiting occurred, eight hours before, after which she rapidly became 
unconscious. She was seven and a half months pregnant. Physical exam- 
ination showed extreme dehydration and hyperpnea. Eighteen hours 
after the inception of acute symptoms her blood sugar was 1200 mg. per 
100 ec. and the urine obtained by catheterization showed 7.5 per cent 
glucose. The leukocyte count was 18,200 per c.mm. Treatment with 
insulin subcutaneously and intravenously, salt solution subcutaneously and 
sodium bicarbonate solution per rectum, and caffein sodium benzoate 
produced no change in her condition and she died about twenty-four hours 
after the vomiting started. 

Necropsy Findings. The necropsy was done by Dr. Dailey and the 
tissues were studied by Dr. William F. Jacobs and one of us (A. G. F.). 
Briefly the gross findings were not striking. The head and neck were 
essentially negative. There was slight dilatation of the right side of the 
heart.. The lungs showed considerable hypostatic hyperemia and edema 
but no areas of consolidation. The pleural and peritoneal cavities were 
free from excess fluid. The liver showed moderate cyanosis as did the 
kidneys, adrenals and the gastrointestinal tract. The gall bladder and 
ducts were negative. The spleen was moderately enlarged, soft, red in 
color, and on section its parenchyma was soft and reddish-gray in color. 
The Malpighian bodies were obscured. The pancreas was normal in size 
and somewhat reddened and swollen. It showed a few small grayish streaks 
and spots throughout its extent. The pelves, ureters and bladder were 
negative. The uterus showed a seven-month normal pregnancy. All of 
the tissues had a strong odor of acetone. 
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Microscopic Findings. Sections through the tail of the pancreas showed 
a marked diffuse acute interstitial inflammation, characterized by the 
presence of various sized small abscesses and patches of polymorphonuclear 
leukocyte infiltration, hyperemia and edema in the interstices of the inter- 
lobular stroma. The larger abscesses, those about 1 mm. in diameter, had 
destroyed the neighboring acinar tissue, but the remaining glandular tissue 
was free from inflammatory infiltration. Pus was seen in many of the ducts. 
In the head and midportions the changes were much less extensive, but 
pus and desquamated epithelium were seen in the large branches of the 
pancreatic duct. In all sections the capsular connective tissue showed 
moderate edema and cellular infiltrate. The acinar tissue showed nothing 
of interest. The islands of Langerhans were very definitely decreased in 
number throughout. Of those remaining a few were much larger than 
the average normal. Otherwise they showed no noteworthy changes. 

The other organs showed nothing of interest that was not noted grossly. 
The lungs showed a marked congestion and some edema but no pneumonia. 
Parenchymatous degeneration was seen in the liver and kidneys, and the 
findings of an acute splenic tumor were found in the spleen. There was 
no evidence of a disturbance of lipid metabolism. 


Discussion. In one of the cases here reported, treatment was 
instituted early in the coma phase, while in the other it was late. 
We had clinical contact with Case I only; when he was seen a few 
hours after he had been able to walk to the bathroom, he was 
totally unconscious and had pulmonary edema, hypotonia and 
acrocyanosis indicating high-grade circulatory failure. Both 
patients had leukocytosis which is the rule in diabetic coma even 
though there is no clinical evidence of infection. In fact it has been 
our experience, Bowen and Hekimian,* that coma cases with demon- 
strable infection do not regularly manifest leukocytosis. 

Acute interstitial pancreatitis has not been demonstrated in our 
clinic in any necropsied cases of diabetic coma, and, as far as we 
can determine, there has been but one case that was in any way 
similar found in recent literature: A child, aged six years, reported 
by Warren, whose pancreas was swollen and red and showed a mod- 
erate infiltration of lymphocytes and polymorphonuclear leukocytes 
and hyperplasia of the regional lymph nodes. One case reported 
by Gibb and Logan, a man, aged sixty-two years, showed similar 
findings in the pancreas, but had in addition an infected hand. No 
mention was made whether or not this case died of coma. 

It has been conjectured that the abdominal pain and leukocy- 
tosis which is so uniformly present in cases of diabetic coma are 
caused by acute pancreatitis. It would appear to us that if this were 
the case such lesions should be more commonly demonstrated and 
also it would seem that under such circumstances the pain should 
not abate so quickly and the leukocytes fall so rapidly after treat- 
ment. It is our belief that these two factors are in some way 
related to the acidosis. It is conceivable that lesser grades of acute 
pancreatitis, however, may be present as they might easily be 
overlooked unless the whole pancreas was sectioned. 
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Summary. ‘I'wo fatal, fulminating cases of diabetic coma in 
young adults with necropsy findings have been re ported. ‘The 
chief pathologic finding in each of these cases was an acute diffuse 
interstitial pancreatitis which was probably a factor in the precip- 
itation of coma. 

Examination of the literature shows only one similar case (Warren) 
and another (Gibb and Logan) associated with an infected hand. 
In our 2 cases no source of the infection could be determined. 

In one of our cases there was histologic evidence of a high degree 
of disturbance in lipid metabolism as manifested by a huge liver 
which showed extreme fatty metamorphosis, the deposit of lipid 
substance in the abdominal lymph nodes, spleen and kidney, and 
by lipemia. It is extremely probable that in this case, his diabetes 
had not been fully under control for some time as he had not pre- 
viously seen a physician in about three years, and from past expe- 
rience we knew him to be an unmanageable patient. 
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THE ADRENALIN TEST AND CHOLESTEROL DETERMINATION 
IN THE DIAGNOSIS OF BORDERLINE 
HYPERTHYROIDISM. 


By J. Wiitu1am Hinton, M.D., F.A.C.S., 


ASSISTANT PROFESSOR OF SURGERY, NEW YORK POST-GRADUATE MEDICAL SCHOOL AND 
HOSPITAL; ASSISTANT ATTENDING SURGEON, BELLEVUE HOSPITAL; ASSISTANT 
ATTENDING SURGEON, 8ST. MARK’S HOSPITAL, NEW YORK CITY. 


(From the Goiter Clinic of St. Mark’s Hospital.) 


PaTIENTs frequently present symptoms of early hyperthyroidism 
with slight enlargement of the thyroid, and we are confronted with 
determining whether the goiter is the primary condition or whether 
there is some other condition which accounts for the symptoms, 
with the goiter merely an incidental finding. The adrenalin test, 
as advocated by Goetsch,! has been employed and, added to this, 
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a white and differential count taken before the injection and at 
fifteen-, forty-five- and ninety-minute intervals after the injection. 
This addition Goetsch advocated in 1929 in a paper before the 
American Association for the Study of Goiter. In the positive 
cases of hyperthyroidism definite leukocytosis is produced after the 
injection. At the suggestion of Sweet,? we have added complete 
blood chemistry studies, with particular reference to the cholestero! 
findings in borderline and definite hyperthyroidism. He felt there 
might be a disturbance in the cholesterol metabolism. Tiber? in a 
small group of cases of exophthalmic goiter found a definite decrease 
in the cholesterol. He felt the adenomatous goiters with hyper- 
thyroidism would not show a disturbance in the cholesterol findings. 
A special technician was employed for the work and the patients 
taken to the respiratory laboratory and allowed to rest for thirty 
minutes before taking their pulse and blood pressure or leukocyte 
count. After this the adrenalin injection was given as described 
by Goetsch:! “A hypodermic syringe armed with a fine needle 
which, when inserted, causes little discomfort, is then used to inject 
deep subcutaneously 0.5 cc. of the commercial 1 to 1000 solution of 
adrenalin chlorid into the deltoid region. I might say here, paren- 
thetically, that the solution of adrenalin chlorid should be fresh as 
possible. . . . Readings of pulse, blood pressure and respira- 
tions and any changes in the subjective and objective manifesta- 
tions are then noted every two and a half minutes for ten minutes, 
then every five minutes up to one hour and then every ten minutes 
for half an hour longer. At the end of one and a half hours the 
reaction has usually entirely passed off, sometimes earlier. 
In a so-called positive reaction there is usually an early rise in 
systolic and a fall in diastolic blood pressures. In a very mild 
reaction the fall in diastolic pressure may occur alone. There is a 
rise in pulse rate of at least 10 and sometimes as much as 50 mm. 
or more of mercury. . . . In order to interpret a test as posi- 
tive I have regarded it as necessary to have a majority of these 
signs and symptoms definitely brought out or increased. Thus 
there is at times a considerable exacerbation of the objective signs 
and symptoms, or there may be an increase of 10 points in the pulse 
and blood pressure together with a moderate increase of symptoms 
and signs; or, again, there may be only slight changes in pulse and 
blood pressure and considerable change in signs and symptoms. 
Any combination of this kind may be regarded as positive. 
In this manner the diagnosis of the presence or absence of hyper- 
thyroidism was placed on an impersonal pathologic basis, for very 
early hyperactivity could be recognized in the thyroid tissue even 
before there were any outspoken clinical symptoms produced.”’ 
Observations were made in 26 cases. ‘The results are found in 
Tables land II. There is included also a brief résumé of the clinical 
findings. The blood for chemical study was taken after the other 
studies were completed. 


Adrenalin test negative. 


Fic. 2.—Clinical diagnosis, adenomatous goiter, nontoxic. 
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) Fic. 1.—Clinical diagnosis, bosselated goiter, nontoxic. Adrenalin test positive. 


Fig. 3.—Clinical diagnosis, recurrent exophthalmic goiter. Adrenal test positive. 


Fic. 4.—Clinical diagnosis, bosselated goiter with slight toxicity. Adrenalin test 
positive. 
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Discussion. After reviewing the results of these cases it woul 
appear that positive readings are obtained in practically all cases i 
which the adrenalin test, white and differential count was used 
We must consider the test positive even in Cases 21 and 22. It wil 
be noted that the metabolism in these cases was —15 and —9 
There are several other cases which did not clinically show signs o1 
symptoms of hyperthyroidism and their metabolic rate was withi: 
normal limits. These cases have given positive adrenalin tests 
but are improving under medical care and are considered not tc 
have hyperthyroidism. In Cases 20, 23 and 24, which have definit: 
exophthalmiec goiters, the reactions were not much more marked 
than in Cases 8, 11 and 19, which have colloid goiters that are under 
medical treatment and improving. 

The cholesterol determinations have remained within norma! 
limits in Cases 20, 23 and 24 with definite hyperthyroidism, and also 
in Cases 18 and 22 with hypothyroidism. In none of the cases in 
this series was the cholesterol metabolism disturbed. 

In Cases 5, 24 and 25 both the adrenalin test and the leukocyte 
count were positive for hyperthyroidism, while in Case 6 these tests 
were negative. The histologic pictures of these cases are quite 
different. Fig. 1 from Case 5 reveals the acini dilated and densely 
packed with colloid. The epithelial cells lining the acini are flat 
and interacinal and interlobular connective tissue is absent. Fig. 2 
from Case 6 reveals solid masses of epithelial cells and practically 
no colloid is seen. Lobules cannot be distinguished and connective 
tissue is absent. Fig. 3 from Case 24 reveals the acini of varying 
sizes and enfolding of epithelial cells into the lumen of the acini 
with a moderate amount of colloid in the acini. Other areas reveal 
epithelial cells closely spaced and a slight amount of connective 
tissue. Fig. 4 from Case 25 reveals the acini of a relative uniform 
size and containing colloid and one area with a mass of undifferen- 
tiated cells. 

From the above histologic findings one would expect quite a 
difference in the degree of reaction from the adrenalin test, but those 
cases interpreted as positive gave about the same degree of response. 

Summary. As an aid in the diagnosis of borderline hyperthyroid- 
ism, the adrenalin test, with the leukocyte and differential count 
added, has not been of any assistance in making a diagnosis. The 
test seems to be so delicate that any patient with a thyroid enlarge- 
ment will give a positive reaction unless a definite hypothyroidism 
is present. The cholesterol findings have not been reduced in this 
series of cases, regardless of the type of goiter. 
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SOME PROBLEMS IN THE DIAGNOSIS AND TREATMENT 
OF THYROTOXICOSIS. 


By Frep E. Bau, M.D., 


CHICAGO, ILL. 


THYROTOXICOSIS presents many problems which at times cause 
-reat difficulty in diagnosis or treatment. My purpose is merely to 
»resent some that have been encountered and that have been followed 
‘or varying periods of time. 

It has long been recognized that the basal metabolism is of great 
value in the diagnosis of thyrotoxicosis. This is especially true 
in the milder types of the disease. Miller and Raulston' have 
called attention to the group with only slightly elevated rates, and 
it is not uncommon to see cases where the diagnosis is only made 
after a basal metabolism has been taken. Several cases have been 
observed with typical symptoms of thyrotoxicosis, but with a normal 
rate. Later, however, the metabolism has become elevated, but 
without any change in the symptoms. 


Case Reports. Case I.—B.S., aged fourteen years. Previous to 
January 17, 1926, the parents had noticed that the patient was nervous, 
and she had been under a doctor’s care for tachycardia. January 17 she 
came home from school because of blurring vision, became incoherent, 
had several convulsions, and developed a right-sided hemiplegia. The 
paralysis cleared up in twenty-four hours and she entered the hospital. 
It was at this time that the patient was first seen. The urine showed red 
blood corpuscles and many casts. The blood chemistry was normal. In 
ten days the urine had cleared up and only the tachycardia (140 to 150) 
remained. She had a marked tremor, moist palms and prominent eyes. No 
goiter was palpable. The basal rate was +5. The patient was taken home, 
but kept in bed. Because of the continued symptoms suggesting a thyro- 
toxicosis, a basal metabolism was taken at home in March. This was also 
+5. The tachycardia and tremor persisted, but the patient was allowed 
to get up. In May another metabolism was taken and this was +32. 
There had been absolutely no change in the symptoms. A small nodule 
was palpable in both lobes and the eyes seemed more prominent. Roentgen 
ray was started and in August the metabolism was +6. The Roentgen ray 
was then discontinued, but in December the rate was again +35. After 
more Roentgen ray the rate was +11 in September, 1927. The patient was 
last seen in April, 1928, with a rate of +14. She was put on one oridine 
tablet (10 mg. of iodin) twice a week. 

Just what the infection was that caused the cerebral accident and the 
kidney irritation is not definitely known. However, the patient had been 
troubled with the tachycardia and nervousness earlier and these symptoms 
remained after all traces of the other difficulty had cleared up. It is indeed 
hard to explain why the two early metabolism tests were normal. Cer- 
tainly the symptoms were the same with a reading of +32 as they were 
with a +5. No iodid, were prescribed at any time, nor was any treatment 
prescribed, except symptomatic, prior to the time the diagnosis of thyro- 
toxicosis was made. 
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Case II.—W.E.3., aged fifty-nine years. The patient was first see 
October 25, 1925, with a complaint of loss of 25 pounds in weight in tw: 
months with a good appetite. The pulse was 100 and there was a mili 
tremor. The examination was negative except for a blood pressure o 
160 systolic and 80 diastolic. The urine was normal. The patient wa 
leaving the city so a metabolism test was made at noon, although he ha 
eaten breakfast. The rate was +12. Two weeks later another test wa 
+20 and Roentgen ray was advised. December 12 the metabolism wa 
+59 and on February 12 it was +9. The patient was last seen in August 
1926, and the metabolic rate was — 10. 

Because of the loss of weight with a good appetite, and in the absence of : 
diarrhea or sugar in the urine, the patient was considered to have a thyr 
toxicosis before the metabolism test was made. A reading of +12 coul 
be considered a little high, but the test was made under very unfavorabl: 
conditions and might easily be higher than the actual basal rate. However 
the test two weeks later was +20 and subsequently +59. It is interesting 
to note that the symptoms had been present over a period of two months 
when the first metabolism test was taken. 


Case III.—M. N. L., aged forty-nine years. The patient was first seen 
in August, 1926. She was going through the menopause and was very 
nervous. There had been no loss of weight but she fatigued very easily 
Her pulse was 104 and she had a very marked fine tremor. No goiter was 
palpable. Three metabolic tests were taken over a period of six weeks. 
Two tests were +4 and one —2. On September 17 the patient was put on 
Lugol’s solution because the symptoms seemed typical of a thyrotoxicosis 
December 7 another test was +35. The patient has not been seen sinc 
this time. 

Because of previous experience, it was decided to put patients on smal! 
doses of iodids when they suggested a thyrotoxicosis clinically. The 
question naturally arises here whether the disease was induced by the 
iodids. This cannot be answered positively, but it is known that the patient 
presented the same symptoms with a rate of +35 as she did with the earlier 
rates of +4 and —2. The day Lugol’s solution was started the pulse was 
recorded as 130. This may have been taken while the patient was nervous, 
but it does show the irritability of the heart. When the basal rate was +4, 
the pulse was recorded at 104 and when the metabolism was +35 the pulse 
was 96. The tremor and the nervous manifestations had not changed dur- 
ing the period of observation. 


This group of cases naturally makes one a little more cautious 
about ruling out thyrotoxicosis with one metabolic test. I presume 
such cases are rather rare, but I do believe that occasionally patients 
are discharged with a diagnosis of neurasthenia or neurosis when they 
might possibly have fallen into this group. At the present time 
when the clinical diagnosis of thyrotoxicosis is not confirmed by 
metabolic tests, it is our custom to put patients on small doses of 
iodids as a therapeutic test. Oridine tablets (10 mg. of iodin) are 
now being used and are given once aday. ‘Thompson? showed that 
the small doses of iodids are as effective as the large doses and this 
has been our experience. 

Hypometabolism and Myxedema. ‘Thompson* has clearly pointed 
out that there is a group of postoperative cases which have a low 
metabolism, but which do not present the symptoms of myxedema. 
There is also such a group following Roentgen ray therapy. 
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Case IV.—L. L., aged forty-five years. The patient was first seen in 
November, 1920. He presented the typical picture of thyrotoxicosis with 
hyperplastic goiter and exophthalmos. The basal metabolism was +48. 
The physical examination was essentially negative except for a fibrillating 
heart. Roentgen ray therapy was advised. January, 1921, the basal rate 
was +3, but the fibrillation still continued. April, 1922, the rate was +7 
and the fibrillation was present. January, 1923, the rate was +5 and the 
heart was regular in rhythm. June, 1924, the metabolism was —12 with 
a regular rhythm. Since this time the metabolism has varied from —3 to 
— 32, the last rate in July, 1929, being —23. He has presented no symptoms 
of myxedema except possibly some fatigue, which has not been troublesome. 

This patient has had continuously a low basal rate for the past six years. 
It is interesting to note that this did not develop for two years after the 
last Roentgen ray treatment. It was believed he did not present the symp- 
toms of myxedema, but because of the slight fatigue he was given thyroid 
extract. However, this symptom was not relieved. Basal rates were taken 
at frequent intervals while the patient was taking thyroid and when the 
metabolism approached a normal reading the heart began to fibrillate. 
The thyroid extract was discontinued and the heart returned to a normal 
rhythm. This fibrillation could be produced by giving more thyroid extract. 
The level at which this fibrillation occurred could not be determined exactly, 
but it was some place between —10 and 0. This observation seems of con- 
siderable interest in that the fibrillation could be produced with a low metab- 
olism in a heart that had not fibrillated for three or four years. It has been 
three years since the fibrillation following thyroid extract therapy occurred 
and the patient has had no irregularity in that time. 


In addition to the group with a hypometabolism, there is a group 
with true postoperative myxedema. Thyroid feeding will not 
always bring these cases back to normal function. Smith, Clute 
and Streider,* from the Lahey Clinic, have reported a series of 100 
consecutive cases of thyrotoxicosis operated upon at least one year 
previously. Of these, 92 per cent were cured, but 19 per cent had 
a basal rate below —10 and 15 had clinical symptoms of myxe- 
dema which could not be entirely relieved by thyroid extract. 
Fatigue and lack of endurance are the principal complaints, and 
these are severe enough so that they cannot carry on the occupations 
of normal individuals. Just what will be the outcome of these 
patients, time alone will tell. It is true they are relieved of the 
thyrotoxicosis, but they still have something which will not allow 
them to be normal. 


Case V.—L. W., aged twenty-six years. The patient was first seen in 
January, 1928. He developed a thyrotoxicosis in 1926 and was operated 
in September. The rate was +49 before operation and —6 following. In 
January, 1928, two tests were —11 and —12. His complaints were weak- 
ness, fatigue and lack of ambition. His wife said he was mentally sluggish 
and seemed uninterested. The pulse was 64 and the skin was fairly ey 
The patient was put on thyroid and in February the rate was —5. It.was 

-1in March, but the patient was still very tired and not normal. He would 
work for two or three hours and then have to rest. He was then given 1 gr. 
of sodium iodid daily in addition to the thyroid. In October, 1928, the 
metabolism was —12. The patient was last seen in December, 1929. He 
had had no metabolism test and had stopped his medicine the last few 
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weeks as he had become discouraged because he did not feel well whil 
taking it. He was again advised to take the thyroid, 4 gr. daily, and th: 
iodids. 

This is a typical case of the myxedema which cannot be relieved entirel\ 
by thyroid feeding. I am not sure the iodids improve the symptoms o! 
this group, but this is being tried at the present time. 


Hypometabolism and myxedema are two different things and 
should not be confused. Myxedema is a disease which should b: 
diagnosed clinically and not by the metabolism test alone. As is 
illustrated here, the metabolism test may be brought to within 
normal limits and yet the patient may still present many of the 
original symptoms of myxedema. Hypometabolism, on the othe: 
hand, is diagnosed by the laboratory test. The basal rate is low, 
but the patient has no symptoms. In the case of hypometabolism 
auricular fibrillation was produced by bringing the basal metabolism 
within the range that is considered normal. It is assumed that thi: 
low metabolism is normal for that particular individual who has 
been subjected to destructive thyroid therapy. 

Needless to say, many cases of postoperative myxedema can 
apparently be made to feel normal by thyroid feeding, but there is 
also this other group which remains distinctly myxedematous. 
Miller® has raised the question of whether a less radical thyroid 
operation might be considered first, and then on the recurrent 
group use the radical surgical measures. ‘This might possibly lower 
the percentage of myxedemas which cannot be brought back to 
normal by thyroid feeding. At least it would reduce very mark- 
edly the number of patients subjected to this danger. 

Recurrent Thyrotoxicosis. The recurrent type of thyrotoxicosis 
with hyperplastic goiter is often a real problem to handle. There 
are a certain few of these which do not seem to respond to any type 
of treatment. Theoretically, if sufficient thyroid is removed the 
patient should be relieved of the thyrotoxicosis. Occasionall) 
patients are seen where the thyroid tissue remaining after a sub- 
total thyroidectomy will rapidly hypertrophy with a return, or an 
increase, of the symptoms. When a second operation is performed 
there is again a hypertrophy of what seemed at operation an insig- 
nificant bit of tissue. There is also in this group a very occasional 
patient where after operation no thyroid tissue can be palpated and 
yet the symptoms persist or recur. Miller’ reports a patient seen 
by Phemister, when, after subtotal thyroidectomy, the basal rate 
remained +50. Several months later a second operation was per- 
formed to relieve the symptoms. Only two small pieces of thyroid 
tissue the size of a pea were found in the region of the lower poles. 
The bloodvessels to these bits of tissue were ligated and nothing was 
removed. The basal rate promptly returned to normal, and the 
patient returned to work for six weeks, after which the symptoms 
returned and the metabolism went up to +70. Phemister™ reports 
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that this case was later examined at autopsy and no thyroid tissue 
could be found. The only possibility is that there might have been 
some thyroid tissue in the base of the tongue. This was not exam- 
ined histologically. 

In this group of recurrent thyrotoxicosis Roentgen ray has not 
seemed to relieve the symptoms when surgery has failed and vice 
versa. It seems that either the disease must run its course or the 
patient must be given a myxedema, if that is possible. 


Case VI.—W. K., aged thirty years. The patient was first seen February 
24, 1928. He had a typical thyrotoxicosis with hyperplastic goiter and 
exophthalmos. The metabolism was +79. A thyroidectomy was done 
March 9, 1928 and the right lobe, isthmus and left lobe (except a very small 
piece at the lower pole) were removed. He was discharged March 23, 1928, 
with a metabolism of +23, but was given 1 gr. of sodium iodid daily. He 
reéntered the hospital on April 14, 1928, with a rate of +65. The lower 
left pole of the thyroid had hypertrophied so that it was very easily pal- 
pated. Because of a severe sore throat he was not operated until June 1, 
1928. A piece of thyroid the size of a golf ball was removed at that time. 
He was discharged June 12, 1928, with a metabolism of +29, but was given 
small doses of sodium iodid. He reéntered the hospital October 21, 1928, 
with a rate of +35. At this time Roentgen ray was advised. 

June 29, 1929. The patient had had Roentgen ray for ten months and 
the metabolism was +29. There was a very small nodule palpable along 
the left side of the trachea. Roentgen ray was discontinued and he was 
put on 10 mg. of iodin (oridine) every other day. 

August 30, 1929. The patient felt fine. The pulse was 72 and the 
rate 10. He had gained 10 pounds. 

December 20, 1929. The patient had taken no iodin since August. He 
was nervous, had a slight tremor and the metabolism was +23. He was 
advised to take 10 mg of iodin, every other day. 

In this case almost a complete thyroidectomy was performed, only a 
very small piece of the left lower pole remaining. The patient was dis- 
charged with a rate of +23 and was advised to take sodium iodid 1 gr. 
daily. In three weeks he was back in the hospital with a rate of +65 and 
a marked hypertrophy of the remaining thyroid. Many people have 
reported that iodin will not prevent a hyperplasia of thyroid postoperatively, 
but it is extremely interesting to note the rapidity with which it can occur. 
At the second operation the remaining thyroid tissue was removed, but 
even then the rate remained at a high level. Ten months of Roentgen ray 
could not reduce the metabolism and he has been on very small doses of 
iodin for many months. There is now a small piece of palpable thyroid 
on the left of the trachea, but further surgery has not been advised at this 
time. 


Case VII.—M. R., aged forty-four years. The patient was first seen in 
lebruary, 1927, with a typical thyrotoxicosis with hyperplastic goiter and 
exophthalmos. The heart was fibrillating and there was a beginning cardiac 
decompensation. The metabolism was +72. He was put on iodids and 
operated April 4, 1927, with a rate of +30. The right lobe and part of the 
left lobe were removed. On discharge May 19, 1927, the metabolism was 
+35. The patient reéntered the hospital June 9, 1927, with a rate of +77. 
The remaining thyroid tissue was removed June 23, 1927. On discharge 
his metabolism was +32 and Roentgen ray was advised. He was given 
odium iodid 1 gr. daily. 
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January 27, 1928. The metabolism was +46. He had had three com- 
plete series of Roentgen ray. There was a small nodule palpable in both 
lower lobes. 

April 2, 1928. The metabolism was +16. The heart was still fibrillating. 
He was taking 1 gr. of sodium iodid twice a week. More Roentgen ray was 
advised. 

March 8, 1929. He had had no Roentgen ray in eight months. The 
metabolism was +30. 10 mg. of oridine was advised daily. 

March 21, 1929. The metabolism was +11, but the heart was stil! 
fibrillating and the patient had definite symptoms of thyrotoxicosis. There 
were nodules the size of walnuts in both lower lobes. 

This is another example of the same type. Both surgery and Roentgen 
ray seem to fail and the remaining bits of thyroid tissue hypertrophy in 
spite of the patient’s being on iodids. The metabolism is much lower an 
the patient is more comfortable on the small doses of iodids and eventual; 
the disease may run its course as in the following case: 


Case VIII.—C. J., aged thirty years. The patient was first seen in 
September, 1924, with a typical thyrotoxicosis and hyperplastic goite: 
The metabolism was +98. She was given Roentgen ray treatments from 
September, 1924, until April, 1925. The metabolism was +81 in June, 
1925, and a thyroidectomy was performed. Both lobes, except small bits 
of tissue around the upper poles, and the isthmus were removed. In August. 
1925, the metabolism was +60 and there was a nodule in both upper poles 
the size of a walnut. No iodin was given postoperatively. 

October, 1926. The metabolism was +90. Lugol’s solution, 3 minims 
three times a day, was advised. 

November, 1926. The metabolism was +46. 

May, 1927. The metabolism was +10. She had taken Lugol’s solution 
since pena 1926. Oridine tablets (10 mg. of iodin) were advised twice 
a week. 

November, 1927. The rate was +7. There were no symptoms of thyro- 
toxicosis, but in both upper lobes were nodules the size of a walnut. 

June, 1929. No basal rate taken, but the patient was clinically normal. 

Here again both Roentgen ray and surgery failed. It is true that only 
one operation was performed, but all the available thyroid tissue was 
removed at that time. Hyperplasia of the remaining bits about the upper 
poles occurred very rapidly. The patient was kept on small doses of iodids 
for a long period of time with the idea that it would at least lower the metab- 
olism and make the patient more comfortable. In due time the disease 


subsided. 


Thompson* has reported the return to normal of a number of cases 
of thyrotoxicosis, following the continued use of small doses of iodids. 
In the past few years a number of such cases have been observed in 
this series, but I was inclined to look upon it merely as the termina- 
tion of the disease. Possibly there is something more to this than 
has been suspected. Certainly such a thing shows promise and 
bears watching more closely. 

I am sure everyone treating thyrotoxicosis sees these recurrent 
types occasionally. It is surprising to see the rapidity with which: 
bits of thyroid tissue will hypertrophy even when the patient is 
taking iodids. In the cases reported both Roentgen ray and surgery 
were unable to control the disease entirely. It is true that the 
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patients were better after surgery, but the thyrotoxicosis could not 
be relieved entirely. The iodids seem to reduce the metabolism 
considerably, and the patients are much more comfortable. Even- 
tually the disease may subside. 

Phemister’s case is certainly difficult to explain. In the absence 
of any demonstrable thyroid tissue at autopsy the patient had a 
marked thyrotoxicosis before death. Also the fact that at the 
second operation the patient developed a temporary normal basal 
metabolism as the result of ligating the bloodvessels to two small 
bits of thyroid tissue the size of a pea is something hard to understand. 

Pregnancy and Thyrotoxicosis. The relationship of pregnancy to 
thyrotoxicosis is a problem which at the present time is not solved. 
Mussey, Plumer and Boothby’ report 42 (0.6 per cent) of 7228 
women with thyrotoxicosis as being pregnant. They believe there 
is no evidence that the thyrotoxicosis was influenced by the preg- 
nancy. Clute and Daniels* found 0.41 per cent of 3678 women with 
thyrotoxicosis complicated by pregnancy. They also feel that preg- 
nancy does not influence the toxicity of thyrotoxicosis and Hymen 
and Kessel® are of the same opinion. Of 150 cases studied by Means 
and Richardson,’° 10 developed the thyrotoxicosis during pregnancy 
and 10 developed it after childbirth. Eberts, Fitzgerald and Silver" 
believe that 9 per cent of their 334 cases of exophthalmic goiter 
developed the first symptoms during pregnancy and 8 per cent 


more during lactation. Of 355 cases of toxic adenoma, they believe 
pregnancy was a predisposing cause in 14.3 per cent. ‘These figures 
only tend to show the great difference of opinion. The following 
case history is of interest because of the repeated pregnancies which, 
from the history, seemed to cause symptoms suggesting a thyrotoxi- 
cosis. At least it is definite that the last pregnancy did, and the 
patient feels very sure the other reactions were similar. 


Case IX.—M.M., aged forty years. The patient was first seen June 17, 
1929. She had had a swelling of the neck for fifteen years. When this was 
first noticed she had been given some pills (medication unknown) and these 
seemed to reduce the swelling slightly. With each menses the neck seemed 
to increase in size and decrease following the period. She had six children— 
the oldest aged seventeen years. After each pregnancy she became nervous, 
the neck would increase in size, and she would have to go to bed to rest. 
Two months ago, after her last child, she became nervous, developed a 
tachycardia and the neck became enlarged. She nursed the baby seven 
weeks, but was getting progressively worse so entered the hospital. She 
stated that during her pregnancy she always feels fine. 

The patient had a bilateral nodular goiter, a fine tremor, tachycardia, 
wet palms, and a basal rate of +42. One oridine tablet was given daily and 
June 25, 1929, the metabolism was —12. She was operated upon June 28, 
1929, and a subtotal thyroidectomy performed. No basal rate was taken 
before she left the hospital. 


We cannot say, of course, that following each pregnancy this 
patient had a thyrotoxicosis, but we can say that she did following 
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the last pregnancy; the patient insists that this was no different 
than the previous reactions. Davis" reports 41 per cent of 52 
consecutive patients reporting to him for pregnancy as having . 
visible hypertrophy of the thyroid. Eight of these patients return 

to him within fourteen months with a thyrotoxicosis, and he say 
that by far the majority of his cases return to their own family 
physician. 


Case X.—C. A., aged thirty-six years. The patient was first seen j 
December, 1928. Four years previously she had had a thyrotoxicosis wi! 
a pregnancy. She was put in the hospital and given iodids. She does n 
know the basal metabolism and has had none since. She is now three mont! 
pregnant. In the last three months she has lost 15 pounds, has develop: 
a tachycardia and tremor and is very nervous. She has had no iodids | 
four years. The basal rate was +29. She was given 1 gr. of sodium iod 
daily. In April the rate was +24 and she was given | gr. of sodium iodid | 
take every other day. In June the metabolism was +43 and the pregnancy 
was terminated by Cesarean section. The patient did very well and tlic 
baby was apparently normal. Three weeks later the metabolism was +27, 
and she has not been seen since. 

It is unfortunate that we do not have the metabolism during the first 
pregnancy or in the four years intervening. The patient states she felt 
quite well before the second pregnancy, and we can say that if there was « 
thyrotoxicosis present at the time of conception, it was greatly aggravated. 


Case XI.—H.N., aged forty-one years. The patient was first seen in 
March, 1929. She was two months pregnant. In the preceding few weeks 
she had developed a tachycardia, tremor and unusual nervousness. Thie 
thyroid was not palpable, but the metabolism was +31. A therapeutic 
abortion was advised and ten days later the metabolism was +2. In June, 
1929, the basal rate was —5. Following her discharge from the hospital, 
the patient took 1 oridine table twice a week. 


These case histories are rather misleading when one attempts 
to draw conclusions from them. First we have a patient who 
seemed to develop symptoms following childbirth; next a case where 
conception seemed to bring on a thyrotoxicosis, which was not 
relieved by childbirth; finally, a case where the thyrotoxicosis seemed 
to be initiated by conception and terminated by therapeutic abor- 
tion. Just what the relationship is between pregnancy and thyro- 
toxicosis is far from clear; but I do feel that there may be some. 
At least they are associated in enough cases to merit watching. 

Summary. 1. Symptoms of thyrotoxicosis may be present pre- 
ceding a rise in the basal metabolism, as illustrated here by 3 cases. 
Too much attention should not be given to one normal reading 
when the clinical picture suggests a thyrotoxicosis. 

2. Hypometabolism and myxedema are two different things, and 
should not be confused. ‘There is a group of cases which, following 
thyroidectomy, develop myxedema and which cannot be returned 
to normal by thyroid feeding. 

3. Three cases of recurrent thyrotoxicosis with hyperplasia of 
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the remaining thyroid tissue are discussed. A recurrent thyro- 
toxicosis may exist where no thyroid tissue can be demonstrated. 
t. Pregnancy and thyrotoxicosis are associated in a sufficient 
number of cases to bear careful study. The relationship between 
them, if any, is not at the present time clear. 
Note.— Many of the cases presented in this paper are patients of Dr. Joseph L. 


Miller. I wish to express to him my appreciation for his courtesy in allowing me to 
present them and also for the great help and many suggestions he has given me. 
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LOW BASAL METABOLISM FOLLOWING LOBAR PNEUMONIA 
ASSOCIATED WITH MARKED UNDERNUTRITION. 


By A. H. Gorpon, 


ASSOCIATE PROFESSOR OF MEDICINE, MC GILL UNIVERSITY, 


AND 


I. M. Rasrnowircn, 


ASSISTANT PROFESSOR OF MEDICINE, MC GILL UNIVERSITY, MONTREAL, CANADA. 


('rom the Medical Service of Dr. A. H. Gordon and the Department of Metabolism, 
The Montreal General Hospital.) 


It has been known for some time that undernutrition may result 
in lowering of the basal metabolic rate. The literature on this 
subject is large and there are a number of excellent reviews. For 
purposes of brevity, therefore, only relevant facts will be here 
referred to, 

[xperimentally, the metabolic rate of man or animal can readily 
be lowered simply by prolonged fasting. Clinically, as is well 
known, undernutrition may be caused by a variety of disorders, 
acute and chronic, such as fevers, malignancy, diabetes, peptic 
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ulcer, psychopathic states, etc. The exact mechanism by which 
the metabolic rate is lowered in such cases is imperfectly understood. 
Loss of body weight (decrease of protoplasmic mass) is not the 
only explanation, since the decrease of the basal metabolic rat« 
may be much greater than the decrease of body weight. Whatever 
the cause of the low metabolism is, it appears, according to Lusk. 
to be a specific reaction and its purpose is protective, by lessenins 
the demand for food. Though such reduction of metabolism is not 
often very great, ranging usually from 10 to 15 per cent, it some- 
times may represent as much as one-third of the total metabolism. 
Thus in Benedict’s fasting experiment, the decrease of metabolisin 
was over 30 per cent on the twenty-first day of starvation, and 
Magnus-Levy’s subject, who lived on a low diet for nine months, 
lowered his metabolic rate 33 per cent below the average. Very 
low metabolic rates have been found more often in chronic than 
in acute conditions. The case reported here is, therefore, of interest 
not only because the nutritional disorder was acute, but particular! 
because of the extremely low basal metabolic rate. The clinica! 
data are, briefly, as follows: 


Case Report.—A Norwegian male (Hosp. No. 617-30), thirty years o! 
age, was admitted on January 31, 1930, with a history of pain in the chest 
of five days’ duration, accompanied by cough and chills. The family and 
personal histories were irrelevant. 

On admission the condition from which he was suffering was a left lobar 
pneumonia caused by Pneumococcus Type II. The findings were other- 
wise negative, with the exception of some thyroid enlargement, exophthal- 
mos and a positive van Graefe (eye) sign. 

On the day of admission, the temperature ranged between 104° and 
105° F., the pulse rate between 102 and 124 and the respiration rate between 
32 and 36 per minute. Besides the usual routine measures, he was given 
Felton’s pneumococcus antibody solution, of which 70,000 units were 
administered during the first forty-eight hours. On the third day, the 
temperature was normal for a short time, but returned again for a day to 
a higher level, ranging between 100° and 101°. On February 7, the twelfth 
day of the disease and eight days after admission, the temperature, pulse 
and respirations were normal. The clinical course, thereafter, was unevent- 
ful. On February 14, he was allowed out of bed and was weighed the fol- 
lowing day. He then weighed 138} pounds and volunteered the statement 
that he had lost 20 pounds since commencement of his illness. 

On February 22, as a matter of curiosity, because of the exophthalmos 
and thyroid enlargement, the basal metabolic rate was determined and 
was found to be —40. As the result was remarkable, a detailed investiga- 
tion was made with regard to it. No errors were found, technical or other- 
wise; the test was performed with the Benedict-Roth apparatus, measuring 
the consumption of oxygen only, since no marked alterations of the respira- 
tory quotient were expected. The test was done in triplicate with uniform 
results. The patient’s attitude throughout the test was quiet and his co- 
operation was very good. A striking feature which corresponded with the 
result of the test was the slow pulse rate. In our routine, we determine the 
pulse rate immediately before records are taken, during the test and imme- 
diately after. These rates were 44, 46 and 44 beats per minute respectively. 
The temperature was 97.8°. On this day he weighed 141 pounds. 
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Because of the extremely low basal metabolic figure found, the test w:s 
repeated three days later. The result was —38. The patient again « 
operated very well and was quiet through the test. The pulse rates were 
again remarkably constant and low, namely, 50, 50 and 50 respectiveiy 
and the temperature was 97°. The weight now was 144 pounds. 

In view of the exophthalmos and large thyroid, a possible explanati:): 
of the low metabolic rate was that this patient had hyperthyroidism son): 
time previously and that he is now suffering from myxedema. There w: 
however, no history to suggest a previously existant hyperthyroidism a 
there are now no clinical signs nor symptoms to indicate myxedema. 
was, therefore, suggested that the cause of the low basal metabolism was 
undernutrition which resulted from his present illness; as he had lost ab: 
20 pounds very rapidly. If the latter was the correct explanation, the ba 
metabolic rate should recover with the recovery of the general nutriti: 
He was, therefore, kept in the hospital for further study and the acco: 
panying table shows the combined results. 


All basal metabolic rate determinations were carried out exact!) 
under the same conditions. At each test, the co6peration was ver 
good and the attitude was quiet. In order to avoid vagaries ie 4 
standards, three different types were used, namely, Du Bois, Harri 
Benedict and Boothby-Sandiford and the average of all three w: 
taken. 

The special features to be noted are: (a) The pulse rate corre 
sponding to the basal metabolic rate; (b) the relatively rapid reco\ 
ery of body weight; (c) the recovery of the basal metabolism to the 
normal level at a rate greater than recovery of body weight, and 
(d) the tendency toward low temperature. 

While all these changes were taking place in the basal metabolisin 
the only noticeable clinical reaction was the general improvement 
in health. A rather interesting feature is the remarkably rapid 
recovery of the basal rate to the normal level between March 
and March 7. The explanation of this phenomenon which we sug- 
gest is that, we are dealing with a disease characterized by marked 
and rapid fluctuations of metabolism. For example, probably no 
other disease manifests such marked changes as may be found in 
an individual with pneumonia between twelve hours before and 
twelve hours after the crisis. 

Another factor which might be considered is the use of Felton’s 
solution. As far as we have been able to ascertain, no observations 
have been made with regard to the effects of this form of therapy 
on the basal metabolism, which may be considerable. This, how- 
ever, is only a suggestion for further study. It is our opinion that 
undernutrition was the dominant feature of the altered metabolisin 
in this case. 

Summary. This case of convalescent lobar pneumonia is of 
special interest because of the extremely low basal metabolic rate 
found, and the fact that the undernutrition was of an acute, rather 
than of a chronic, form. 


Norr.—Grateful acknowledgement is due Miss Phyllis Holroyde for the careful 
basal metabolic rate determinations. 
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METASTATIC ABSCESSES OF THE BRAIN. 
A CLINICAL Stupy.* 


By Harry L. Parker, B.A., M.B., 


SSOCIATE IN SECTION ON NEUROLOGY, THE MAYO CLINIC; ASSISTANT PROFESSOR OF 
NEUROLOGY, THE MAYO FOUNDATION FOR MEDICAL EDUCATION AND RESEARCH, 
GRADUATE SCHOOL, UNIVERSITY OF MINNESOTA, ROCHESTER, MINN. 


THE unexpected, sudden appearance of symptoms in suppurative 
disease of the nervous system, the rapid unfolding of the clinical 
picture, the puzzling periods of fluctuating signs and, above all, 
the domination of the more obscure nervous manifestations by the 
general picture of sepsis, constitute factors that may be bewildering 
and confusing as well as obstructive to an intelligent comprehension 
of the problem at hand. In going over a series of cases of intra- 
cranial suppuration secondary to sepsis elsewhere in the body, 
attempts have been made to find, if possible, some common factors. 
Unfortunately, this is not easy, since each case is almost a law unto 
itself and markedly individual in its characteristics. There is so 
complex a panorama of events that infinite variation is possible. 
;ven when traced back from the final stages of the disease, namely, 
death or cure by operation, the steps in the progress of the infection 
inay be impossible to delineate. Notwithstanding these difficulties 
and largely because of them, a series of 20 cases was studied in which 
the suppuration in the brain came from a source elsewhere in the 
body. They were all proved cases. The diagnosis was proved by 
necropsy in 18 cases and in 2 by surgical exploration. Because of 
the marked differences in the cases and in order to get a better com- 
prehension of the whole problem, the cases will be considered under 
three group headings. It would seem that since the suppurative 
process in the brain is secondary to a cause elsewhere in the body, 
emphasis must be laid on the original source of the infection and 
the cases grouped accordingly. From the pathologic, as well as the 
prognostic point of view, it has also seemed fitting to consider the 
cases in the order of the severity of the original infection at the time 
the patient was observed. In the 3 cases in Group 1, the cerebral 
abscess was only part of an overwhelming general septic process; 
in the 14 cases in Group 2, the abscess was secondary to pulmonary 
or pleural suppuration which may or may not have been in the pro- 
cess of healing, but in any event did not immediately menace life, 
and in the 3 cases in Group 3, perhaps the most significant clinically, 
the original infection had run its course, and the process had healed 
und would have been forgotten but for the signs of cerebral abscess 
hat appeared later and constituted the most striking feature. 


* Read before the Chicago Neurological Society, Chicago, Illinois, April 17, 1930, 
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Group 1. Metastatic Abscess of the Brain Secondary to Genera! 
Sepsis With Endocarditis. In these cases there is either a rapid 
virulent septicemic condition with organisms in the blood stream, 
endocarditis and multiple embolic abscesses and finally death in « 
short time from the general infection, or there is a slower proces: 
of septic destruction in which complication after complication arise 
and finally the patient dies from the cerebral abscess, a last and 
more lethal manifestation of a long-continued process. In either 
case the cerebral abscess is only one episode in a general septic 
process. Any one of the other complications would probably have 
been fatal eventually. These cases, therefore, are of relatively less 
clinical interest and more of pathologic interest. In cases of pyemia 
with multiple septic emboli, as a matter of fact, the brain is seldom 
affected. This will be commented on later in considering cerebral 
abscess secondary to suppuration of the lung. A case illustrative 
of those in Group 1 follows: 


Case Abstract. Case I (Table I).—A man, aged fifty years, was 
brought to The Mayo Clinic October 16, 1923, because of convulsions and 
mental confusion. Five months before, a wound in the right index finger 
had become infected. The infection spread to the palm and incision and 
drainage became necessary. Fever of 104° F. occurred, and fourteen days 
after the onset redness and swelling suddenly appeared in the right calf 
which did not go on to formation of abscess but subsided spontaneously 
after about five weeks. The patient was confined to bed because of con- 
tinued fever and weakness. Frequency and pain on urination were next 
complained of, and loss of weight and strength continued for two and a 
half months. At the end of this time and two months before admission he 
had had a series of general convulsions. Four days later a large perinephric 
abscess was opened and drained. The temperature diminished and grad- 
ually became normal, but convulsions continued and four days before 
admission he became clouded mentally. 

The patient appeared ill and emaciated and was in a state of semistupor. 
The urine contained pus and blood. There was a discharging sinus in the 
right flank. The blood count showed a moderate degree of anemia. Pulse, 
temperature, leukocytes and spinal fluid were nevertheless normal and 
there was no papilledema. Babinski’s sign was positive on the left side. 
Following spinal puncture the patient improved, became rational and was 
able to sit up in bed. Another series of convulsions supervened, however, 
and left hemiplegia rapidly developed with return of the stupor which 
deepened progressively. In spite of a general enfeebled condition, as a last 
resort a trephine opening was made over the right frontotemporal area 
and about 45 cc. of thick, yellow pus was evacuated. The patient again 
improved for a while but signs of meningitis developed and he died eight 
days after the operation. 

Necropsy showed a group of chronic encapsulated abscesses of the right 
frontal lobe of the brain with terminal rupture into the right lateral ven- 
tricle and suppurative meningitis. A healed area of aortic endocarditis, a 
healed infected wound of the right hand, and multiple abscesses of the 
kidneys, prostate gland and perinephric tissues were noted. 


This case illustrates one end of the scale of chronicity. The 
abscesses were in a cluster and one had ruptured into the ventricle 
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causing the terminal picture. Nevertheless, the abscesses were 
fairly well encapsulated, apparently chronic, and corresponded to the 
rate of the progress of events. On the other hand, the course of the 
patient was steadily downhill, and he was emaciated and exhausted 
from sepsis when the abscess was operated on. Any other phase 
of the septic condition might have been fatal. Case III (Table 1), 
it may be noted, was equally as hopeless from the beginning but 
ran a much more rapid and remorseless course to the end. The 
3 cases in this group showed evidence of endocarditis with ample 
possibilities for widespread infection. In all 3 the abscesses were 
multiple; in Case I the abscesses were clustered in a group in the 
anterior end of the right frontal lobe and in Cases II and III they 


TaBLeE I (Group 1).— Metastatic ABSCESS OF THE BRAIN SECONDARY TO GENERAL 
Sepsis 


Duration — Duration 
Association of Clinical course of cer-| before 
infections. illness. ebral complications. death. Necropsy data. 


Infected right Five Convulsions, in-| Two Multiple right front- 
index finger, months creasing in fre-| months al abscesses, aortic 
lymphangitis, quency, rapid endocarditis; ab- 
perinephric ab- left hemiplegia; scesses of kidneys. 
scess trephined 

Diverticula of Twelve | Drowsiness,  in- | Eight Multiple abscess of 
bladder, cysti- months creasing stupor;| days brain, mitral en- 
tis, pyeloneph- death without docarditis with em- 
ritis localizing signs bolic abscesses. 

Acute osteomye- Eleven | High fever and/ Eleven | Multiple small ab- 
litis, right tibia | days marked toxemia) days scesses of kidneys 

covering all other and brain, early 
signs; rigidity of meningitis. 
neck toward end 


were small embolic abscesses strewn indicriminately in both hemi- 
spheres and in the cerebellum. Localization was possible in only one 
of the 3 cases. In the other 2 cases, the patients were so profoundly 
ill that the cerebral symptoms were identical with those found in 
any acute toxic process. and not necessarily characteristic of local 
suppuration of the brain. As causes of these pyemic abscesses, 
Oppenheim mentioned ulcerative endocarditis, phlegmonosis, sup- 
puration of bones or joints, whitlow, carbuncle, septic endometritis, 
endamebic abscess of the liver and suppurating bronchial glands. 
Otitis media with or without mastoiditis and septic sinus thrombosis 
may do the same thing; hence abscess of the brain remote from the 
side of the affected ear. As is reasonable to assume, any septic 
process producing pyemia can be a source for multiple cerebral 
abscess. 

As I have mentioned, it has been observed that the brain has a 
relatively higher resistance to infected emboli from sources other 
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than the lung. Actually such abscesses are uncommon. Sperling 
in 76 cases of emboli from the left side of the heart, found that metas- 
tatic abscess occurred in the kidneys in 57, in the spleen in 39 and in 
the brain in 15 only. On the other hand, suppuration of the lung 
is more often the cause of metastatic abscess of the brain than of 
abscesses elsewhere. In this series of 20 cases 14 (Group 2), were 
secondary to pulmonary suppuration. 

Group 2. Metastatic Abscess of the Brain Secondary to Pulmonary 
and Pleural Suppuration. In this group the original infective process 
is serious but not so deadly, and not infrequently it happens that 
the cerebral abscess constitutes a lethal complication causing death 
of a patient who might have otherwise recovered. Cases have been 
reported by Roulland, Seymour, Barling and Hurst and Gardner in 
which surgical drainage of both brain and lung saved the patient. 
Too often, however, the patient has had a long siege of disease, is 
markedly exhausted and his vitality is at a low ebb. An abscess 
developing in such a case meets little resistance and responds only 
slightly to surgical drainage. The following case is a good example 
of this group. 


Fig. 1 (Case VIII).—Metastatic abscess of the left parietal lobe of the brain 
secondary to pleural empyema. The abscess is fairly well encapsulated but is 
surrounded by a wide zone of softening. Rupture into the left lateral ventricle. 


Case XIV (Table II).—A boy, aged eighteen years, came to The Mayo 
Clinic September 17, 1923, because of cough, weakness and a draining 
sinus of the left wall of the thorax. Seven years before admission he had 
accidentally inhaled a brass carpet tack. A sense of strangulation imme- 
diately was felt with paroxysmal coughing. The cough continued and the 
patient lost weight and strength, bringing up foul sputum in increasing 
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amounts. One year previously the left lung had been explored in a two- 
stage operation, but the tack was not recovered and the draining sinus 
persisted. 

The patient appeared thin, weak and pale; the odor of his breath was 
foul. His fingers were clubbed. He had a fever of 101° F. A sinus was 
draining in the left posterior wall of the thorax. Roentgenograms showed 
bronchiectasis of the left lower lobe and a tack in the left lower part of the 
bronchus. Bronchoscopy was done and an attempt was made to remove 
the tack through a bronchoscope but it failed. The lung was explored 
September 25, 1923, and through a cautery incision the tack was removed. 
The patient recovered from the immediate effects of the operation but a 
bronchial fistula persisted with a sinus in the wall of the thorax still drain- 
ing. He continued to cough up large quantities of sputum. He did not 
gain strength, and during the following year two other exploratory opera- 
tions were performed on the thorax and lung in the hope of leading to the 
closure of the bronchial fistula and sinus. Six days after the second opera- 
tion, he suddenly felt that his right leg was powerless and then there was a 
jerking feeling in the right lower wall of the thorax with immediate loss 
of consciousness and general convulsions. Other attacks followed and he 
was readmitted to hospital. In a few days weakness of the right arm and 
leg appeared and he became stuporous and aphasic. His eye grounds were 
normal. Leukocytosis was present; he ran an intermittent fever, became 
more stuporous, comatose and died ten days after the first onset of cerebral 
symptoms. 

Necropsy showed a solitary abscess 5 by 5 em. in the left parietal lobe 
which had ruptured into the left lateral ventricle. The brain was markedly 
softened around it. Fig. 1 is illustrative of a similar case. 


The relative frequency of metastatic cerebral abscess secondary 
to suppurative pulmonary or pleural disease has been commented 
on by all the writers on the subject as well as has the curious pre- 
dilection of the brain for these abscesses in advance of any other 
organ in the course of pulmonary disease. Why the brain should 
be more frequently affected than other organs has been always a 
puzzling question. The relative infrequency of the formation of 
abscess in diffuse septic conditions with endocarditis, as mentioned, 
makes the problem harder to solve. Shorstein suggested that in 
acute infective diseases the brain has a relatively greater resistance 
to infective emboli. In chronic suppurative pulmonary djsease, 
on the other hand, the chronicity of the process has allowed the 
remainder of the body to develop antibodies which the brain fails 
to do for some unknown reason. Eagleton tried to explain the 
phenomenon by asserting that the metastatic cerebral abscess from 
disease of the lungs is primarily of venous and thrombotic origin, as 
contrasted with abscesses of arterial or embolic origin from endo- 
carditis. Disease of the lungs, he believes, would favor this throm- 
botic process in the cerebral veins. Gardner suggested that long- 
continued coughing has an influence. Such straining produces 
positive intrathoracic pressure, a damming back of venous blood, 
less filling of auricles, poor cardiac output and transient ischemia 
of areas in the brain. This tends to lower cerebral resistance to 
infection. Groth also invoked some mechanical factor in the cir- 
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culation induced by disease of the lungs and continued coughing. 
It may be remembered that a similar phenomenon is seen in car- 
cinomatous metastasis. Carcinoma of the lung frequently metas- 
tasizes to the brain and yet the brain is specially resistant to metas- 
tasis in general carcinomatosis from other organs. It is manifestly 
possible that the tissue of the lungs and brain have something in 
common whereby the brain tissue acts as highly favorable soil for 
metastasis thrown off from suppurative or carcinomatous processes 
occurring in the lungs. The problem must be considered as unsolved 
until more work has been done on the subject. 

The cases of cerebral abscess secondary to disease of the lungs 
and pleura have been arbitrarily divided into various types, those 
secondary to empyema and those secondary to bronchiectasis and 
abscess of the lungs. This division is actually rather artificial. 
The pathologic boundaries of abscess of the lungs, bronchiectasis 
and empyema are not always definite. In a given case an abscess 
of the lung may lead to bronchiectatic enlargement of adjacent 
bronchi; it may rupture into the pleural cavity and form empyema. 
This may be drained and a combination of abscess of the lungs, 
bronchiectasis, bronchial fistula, empyema and sinus in the wall of 
the thorax may be the final clinical picture. Again an empyemic 
abscess may rupture into a bronchus, and bronchiectasis may form 
with bronchial fistula. Seldom, if ever, is the lung normal under a 
chronic empyema cavity, and actually these combinations occurred 
in many of the cases which form the basis of this report. Accord- 
ingly, no attempt has been made to separate the cases due to 
empyema from those due to bronchiectasis or abscess. Figures, 
therefore, regarding the frequency of association between the various 
diseases of the lung and cerebral abscess are subject to criticism. 
Those of Schorstein are drawn from a relatively large group of 69 
cases (19 of his own) of metastatic cerebral abscess associated with 
suppurative disease of the pleura and lung. In these, bronchiec- 
tasis occurred in 38 (55 per cent), empyema in 15 (23 per cent), 
gangrene of the lung in 6 (9 per cent), and the remaining 10 were 
evenly divided: tuberculosis, 3; acute pneumonia, 3; abscess of the 
lung, 2; fetid bronchitis, 1, and emphysema and bronchitis, 1. 
Schorstein stated that bronchiectasis is the most common pulmonary 
antecedent of cerebral abscess, and cerebral abscess is the second 
most common cause of death in bronchiectasis. Cerebral abscess 
secondary to ulcerative pulmonary tuberculosis is not common; 
I have, however, seen one case. Another disease of the lungs as a 
possible cause of cerebral abscess is actinomycosis. There is one 
of these in the records of The Mayo Clinic. However, it has not 
seemed advisable to include such granulomatous and mycotic dis- 
eases in the present study. 

Because of the complexity of the problem, it has been hard to 
illustrate the common features of the 14 cases of abscess of the 
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brain secondary to suppuration of the lungs. Signs prominent in 
one case may be absent in others, and it is difficult to determine 
which sign is the most significant. Again, infection is a moving 
process; conditions resembling one another one day may present 
totally different appearances the next. However, it has been thought 
best to chart a general panoramic version of each case with the time 
relations (Table II). Symptoms are mentioned in order of occur- 
rence and a glance may show the general trend of events. The his- 
tory of many of the cases indicated extreme chronicity of pulmonary 
symptoms. In the foregoing case (Case XIV) the patient had been 


TaBLE II (Group 2).—Merastatic ABSCESS OF THE BRAIN SECONDARY TO PUL- 
MONARY AND PLEURAL SUPPURATION. 


Duration 
Clinical course of cerebral complica- _ before 
tions. death. Necropsy data. 


Gradual right hemiparesis, stu- Eight Solitary abscess, left frontal lobe, 
por, fever, rigidity of neck, pur- days ruptured. 
ulent spinal fluid 

Headaches, vomiting, mental Three Solitary abscess, right frontal 
confusion, stupor, rigidity of weeks lobe. 
neck, purulent spinal fluid 

Stupor, rigidity of neck Four = Solitary abscess, right thalamus. 

days 

Headache, right temporal region, Eight | Solitary abscess, right temporal 
vomiting, stupor, rigidity of days lobe, ruptured. 
neck, purulent spinal fluid 

Headaches, weakness right arm, Nine | Solitary abscess, left frontoparie- 
aphasia, fluctuating course, days tal region. 
stupor, craniotomy 

Headaches, Jacksonian convul- Three | Multiple abscesses of the brain. 
sions, right hand and arm, in- weeks 
creasing right hemiplegia and 
aphasia, craniotomy, stupor 

Headaches, increasing stupor Six Multiple abscesses of brain, rup- 

days tured. 

Delirium, stupor, rigidity of Few | Multiple abscesses, ruptured. 
neck, purulent spinal fluid hours 

Headaches and fever for three Three Solitary abscess, right parieto- 
days, patient found deadin bed days occipital lobe, ruptured. 

| Jacksonian convulsions and grad- Three | Solitary abscess, left parietal 
ual right hemiparesis, improve- months lobe. 
ment for few weeks, then sud- 
denly worse 

Convulsions with right motor Ten Solitary abscess, left parietal 
aura, rapid development of right days lobe. 
hemiplegia with aphasia 

Sudden general convulsion, re- Two (| Multiple abscesses of brain. 
curred at frequent intervals, months 
gradual left hemiplegia 

Increasing headaches, drowsiness Three Multiple (more than 50) ab- 
and stupor days scesses of brain. 

Operation for left mastoiditis, Fifteen Multiple abscesses of brain. 
lighting up of old lung infec- days 
tion, sudden stupor with right 
hemiplegia 
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sick at least seven years. The average total duration of illness in 
the 14 cases was thirty months. In 12 of the cases one or more opera- 
tions had been done on the pleura and lung, and in 10 abscess of the 
brain had developed during convalescence from the last operation. 
The occurrence of cerebral abscess has been attributed to operative 
procedures on lungs and ribs, but experience has shown this to | 
wrong. Schorstein denied any such relationship. He pointed out 
that in many instances cerebral abscess develops long after, som 
times many months after, the surgical procedures, such as resectic 
of ribs. The abscess frequently occurs in cases in which the openii:, 
in the wall of the thorax has never properly closed and a more 
less continuous purulent discharge has been kept up. This occurre«| 
in 9 of the series of 14 cases. Cerebral abscess may also occur } 
cases in which no operation has been performed, or in which simp! 
aspiration of an empyemic abscess has been done. Bronchiectasi 
whether or not operation is performed, constitutes a continuou 
menace from the standpoint of this complication. 

There was a preponderance of the male sex, in the 14 cases of th: 
series, 13 to 1. Age made little difference; the patients varied frou 
the first to the seventh decade. Eleven patients were in the thir 
to the sixth decade. From the symptomatic standpoint there i 
little difference between metastatic abscess of the brain and absce- 
due to other causes. As Schorstein noted, nothing materially nev 
can be drawn from an analysis of symptoms. These abscesses of th: 
brain developed in cases in which the patients were exhausted b; 
long illness, and the abscess, once started, seemed to run a rather 
acute course. In his 19 cases the average duration of illness from 
the initial sign of cerebral disease to death was ten days; the illness 
varied between three and twenty-eight days. In these 14 cases 
nineteen days was the average; the illness varied from three months 
to a few hours. Most of the patients lived only a few days after 
evidence of cerebral involvement appeared. In one case onl) 
(Case XIII) was there evidence clinically of a latent period. 
Table II shows the order of development of symptoms. In 7 of the 
14 cases the onset was gradual and the symptoms were of the usual 
type in cases of abscess of the brain, namely headache, vomiting, 
local or general convulsions, drowsiness, paralysis and coma. The 
particular feature of these metastatic abscesses was the rapidity 
of the course. One patient died a few hours from the onset of 
symptoms; the abscess had ruptured. One patient was found dead 
in bed after three days of headache and fever. Three patients had 
an abrupt and sudden onset with general or Jacksonian convulsions, 
and one patient had sudden hemiplegia and stupor. One patient 
suddenly became stuporous; the clinical picture of meningitis 
appeared, the abscess ruptured and death occurred four days after 
the onset. 

Eight of the patients when first examined had fever and rapid 


hy 
3 
iH 
H 


PARKER: METASTATIC ABSCESSES OF THE BRAIN 707 


pulse rate: 3 ran a subnormal temperature and slow pulse and 3 had 
normal pulse and temperature at the beginning. In 10 of the 13 
‘ases in which a blood count was made, there was leukocytosis. 
Most of the patients were septic in appearance and suggested some 
type of spreading infection. It is significant that papilledema was 
ot present in 10 cases in which an ophthalmologic examination 
had been made. This may suggest that the abscess in each case 
destroyed tissue as it spread; in many cases wide zones of softening 
urrounded the abscess. Symptoms were therefore less due to 
pressure than to a wide encephalitic and disintegrating process. 
('linical localization was only possible in 8 cases, but in 4 of these 
there were multiple abscesses. In 2 cases the abscesses were in the 
parietal lobe and gave signs suggesting their presence in the frontal 
lobe. In explanation it was found at necropsy that massive infarcted 
areas had spread well into the frontal lobe. Spinal puncture was 
done in 6 cases and purulent fluid was found in five. In all of these 
cases the abscess had ruptured. A correct diagnosis of abscess of 
the brain was made in 11 cases; in one case none was recorded and in 
one case embolic encephalomalacia was given as the cause of death. 

In 7 of the cases with cerebral abscess secondary to suppuration 
of the lungs, the abscess was solitary and in the other 7 more than 
one abscess was found at necropsy. This agrees with the figures of 
Gowers, that 46 per cent are solitary, and with those of Eagleton, 
who, after reviewing the literature of the preceding twenty-five 
vears, thought that 45 per cent of all metastatic abscesses are soli- 
tary. Schorstein, however, estimated that in the 51 cases which 
he reviewed, 32 (62 per cent) of the abscesses were multiple and 19 
were single. In my series neither side nor any one lobe of the cere- 
bral hemispheres seemed predominantly implicated. It has been 
assumed that the left side is the most frequently involved, but any 
part of the hemispheres may be attacked. The cerebellum was not 
affected in any of the cases of these abscesses secondary to pul- 
monary suppuration. 

From the standpoint of prognosis and more especially from the 
possibility that these abscesses may be treated successfully by opera- 
tive procedures, several factors must be taken into consideration, 
and first and foremost of these is the physical condition of the patient. 
Most of these 14 patients were considerably debilitated from long- 
continued pulmonary or pleural suppuration and multiple opera- 
tions for relief. These factors elevate the risk of mortality but are 
not necessarily insuperable obstacles to successful surgical treatment. 
Enough patients who have been operated on have recovered in 
spite of the heavy hazard to make an attempt to drain the abscess 
well justified, provided other factors permit. These are represented 
in the frequent lack of information leading to accurate clinical 
localization as well as the possibility of multiple abscesses, of which 
there is always a 50 per cent chance. Only 7 of the patients in this 
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group had a single abscess, thereby ruling out the other 7 from all 
chance of surgical relief. Five of the 7 patients with solitary abscess 
had grossly and microscopically a fairly well defined capsular wall 
With this, one might prognosticate a fair chance for successful! 
drainage. However, only 4 patients of those with solitary absces 
manifested signs to indicate where intracranial exploration might 
be attempted. The other 3 had nothing to indicate which side or 
lobe of the brain should be explored. ‘Two of the patients manifeste:! 
clinical signs suggesting the site in the frontal lobe; necropsy revealed 
an abscess considerably more posterior in the parietal lobe and hac 
exploration been attempted the abscess might have been missed. 
Again the stage of development of the abscess is important. A fev 
patients were first seen when it was obviously too late to institute 
treatment. High fever, rapid pulse, leukocytosis, rigidity of the 
neck and purulent spinal fluid are signs of evil portent, for they 
indicate rupture of the abscess into the ventricle and an end to all 
hope of saving the patient. In 4 cases there was good clinical evi- 
dence of the site of the abscess, but in 1 case (Case VII) rupture had 
evidently occurred before the patient was first seen. Three cases, 
therefore, remain out of the series of 14 of metastatic abscesses 
secondary to pulmonary disease that were in any way favorable 
for operation. In one of these (Case VIII) operation was performed 
and the abscess was drained successfully, but death occurred and 
necropsy showed a large area of infarction around the abscess. 
One of the other 2 patients (Case XIII) could possibly have 
been saved but for the mistaken diagnosis of embolic infarction 
with encaphalomalacia. In the other case (Case XIV) a solitary 
abscess was fairly well localized but operation was not performed 
because of the patient’s poor general condition. Rupture of the 
abscess occurred a few days before death and while the patient was 
under observation. The whole course of cerebral symptoms in this 
case only lasted ten days. At necropsy little, if any, encapsulation 
was evident and the abscess was surrounded by a large area of 
softening. Altogether these cases do not carry a happy prognosis, 
but it is possible in a suitable case to save the patient. Favorable 
signs would be a history of relatively long-standing cerebral trouble, 
good physical condition and sufficient evidence for clinical localiza- 
tion. Contraindications to operation would be evidence of multi- 
plicity of abscesses or signs of rupture into the ventricles. 

Group 3. Metastatic Abscess of the Brain Secondary to Infection 
That Had Subsided. This group differs from Groups 1 and 2 from the 
standpoint of prognosis and features in the histories. An illustrative 
case follows: 


Case XIX (Table III).—A man, aged forty-two years, first came to 
The Mayo Clinic July 20, 1924, because of convulsive seizures. March 3, 
while lifting a heavy object, he had felt pain in the left lumbar region. 
This persisted and three weeks later frequency and difficulty in urination 
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appeared. This increased and examination of the urine, May 13, disclosed 
« large amount of pus. He had had chills, fever and leukocytosis, and a 
diagnosis of cystitis and pyelitis was made. Treatment was instituted and 
the trouble subsided. While convalescing from this about a month before 
admission, and after the acute phase of the urinary infection, a convulsive 
attack had come on without warning and while he was sitting quietly 
reading. Another similar convulsion appeared a week later; this led to his 
coming to the clinic. 

The results of examination of the urine, the eye grounds and spinal fluid, 
and the leukocyte count were negative. A diagnosis could not be made and 
the patient was sent home for further observation. He returned August 30, 
and complained that soon after leaving the clinic severe occipitotemporal 
headache had appeared and during its maximal severity the pulse was slow. 

Examination at this time disclosed slight papilledema of the optic disks, 
horizontal nystagmus and left homonymous quadrant defect for colors in 
the visual fields. A diagnosis was made of tumor of the right temporal 
lobe of the brain and craniotomy was advised. 

September 5, a heart-shaped tumor, 5 by 3 cm. was removed. It was 
attached to the dura and situated in the posterior temporal area of the 
brain on the right side. There was some brain tissue over the surface of the 
tumor but no great difficulty was encountered in removing it. Section and 
microscopic examination showed the tumor to be an abscess with dense 
thickened walls. The patient recovered from the operation, and is living 
and performing his usual work six years after operation. The only trouble 
he has is an occasional convulsive attack about twice a year. 


Tasie III (Group 3).—Merastatic ABscEss OF THE BRAIN: ORIGINAL INFECTION 
APPARENTLY Heatep; Lone Latent Periop. 


Duration, Duration 
Clinical course of cer- before 
Case. Original infection. illness. ebral complications. death. Necropsy or operation 


18 | Osteomyelitis, left Four Headaches four! Four | Head only,solitary 
elbow, shoulder, years months, vomit- months abscess, right 
right scapula ing, prostration, parieto - occipital 

stupor last six lobe, ruptured. 
days, terminal 
hemiplegia and 
coma 
Cystitis and pye- Six | Convulsions, head- Craniotomy, re- 
litis months; aches, choked moval encapsu- 
disks, field lated abscess in 
changes toto, right tem- 
poral lobe. 
Infected teeth (ex- Five | Convulsions, head- Craniotomy, drain- 
traction) months aches, vomiting, age abscess right 
stupor, weakness frontal lobe. 
left side, choked 
disk 


This case is fairly characteristic of the group and demonstrates 
the manner in which the cerebral symptoms develop. The symp- 
toms occurred sufficiently long after the disappearance of the original 
infection to cause doubt as to whether they were associated with 
the later developments. The course of symptoms was, moreover, 
slow; in the 3 cases there was an average course of three and a half 
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months (Table II), a much longer period than in Group 2, in which 
the average course was nineteen days. Correspondingly at least 
of the patients in Group 3 presented a picture completely different 
from those in Groups 1 and 2. After they recovered from the origi- 
nal infection they showed no signs of sepsis. Their color was normal, 
fever and leukocytosis were absent, and the cells in the spinal fluid 
did not increase. Moreover, papilledema was present and the 
general clinical picture led to a mistaken diagnosis of cerebral tumo1 
rather than abscess. The first case in the group (Case XVIII) prob- 
ably had presented such a picture earlier. Unfortunately, the 
abscess had ruptured into the ventricle shortly before the patient’s 
admission to the clinic and he died seventeen hours after admission. 
It is possible that if the patient had been seen earlier a similar mis- 
taken diagnosis might have been suggested, for the lesion from the 
original infection (osteomyelitis) had been apparently healed for 
four years, and the patient had been well and working during the 
interim. It would have required considerable imagination to connect 
this remote illness with the more recent trouble. 

In Case XX simple uncomplicated dental extraction was asso- 
ciated with the serious condition of cerebral abscess. The patient 
had, however, a congenital lesion of the heart consisting of a patent 
interventricular septum and this in all probability supplied the 
missing link between cause and effect. Both Gowers and Schorstein 
have commented on this association. The former had no hypo- 
thesis to offer, the latter, after noting the frequency of this curious 
association between congenital heart disease and abscess of the brain, 
believes it may possibly be due to secondary change induced in the 
lungs by that condition. It is possible also that with a patent inter- 
ventricular septum the lungs may be relatively short-circuited and 
a septic embolus may readily pass from the venous circulation to the 
arterial circulation and thence to the brain. Under normal condi- 
tions a septic infarct of the lung would be produced. In all 3 cases 
there is the mystery of a wandering embolus which reaches the 
brain and nowhere else, giving signs of mischief long after its source 
has been healed. A definite latent period was present in Cases XIX 
and XX and from the first convulsion, occurring as it did while 
the original infection was disappearing, to the definite progress of 
cerebral symptoms, there was an appreciable interval. In all 3 
cases there was definite encapsulation. The capsule of the abscess in 
Case XIX was so thick and dense that even at operation it was 
mistaken for a tumor. Ballance mentioned a case of abscess simi- 
larly removed which was as round and hard as a billiard ball. From 
every standpoint these cases represented a better prognosis and 
actually the more the condition resembles that of cerebral tumor 
and the less there is which-is suggestive of the formation of abscess 
the more hope is there for the patient. Generally speaking, the 
clinical syndrome of the cases in Group 3 suggests a diagnosis of 
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cerebral tumor since the original infection is much in the back- 
ground, almost forgotten, and indicates little in the way of etiology 
until observations at operation or necropsy lead to a review in retro- 
spect of the whole case. 

Summary and Conclusions. ‘I‘wenty cases of metastatic abscess 
of the brain were studied clinically. The diagnosi. had been estab- 
lished either by necropsy or surgical exploration. 

For convenience the cases were classified in three groups. In 
Group 1 were 3 cases in which the abscesses were secondary to an 
overwhelming or progressive general septic process; in Group 2 
were 14 cases secondary to pulmonary or pleural suppuration, and in 
Group 3 were 3 cases secondary to an original septic process that 
had apparently healed but the signs of cerebral suppuration had 
appeared later and progressed to menace the life of the patient. 

The prognosis depends entirely on the severity and progress of 
the original infection. In Group 1 the condition was hopeless. In 
Group 2 it was grave, but in some of the cases might have been 
modified by operation. In Group 3 surgical treatment at a favor- 
able time was possible and the outcome favorable. 

The course of metastatic abscesses of pleural or pulmonary origin 
was much shorter than that of abscesses due to other causes. . This 
no doubt depended largely on the debility of the patient. The clin- 
ical signs and symptoms, however, differed little. The severity of 


the original infection added a complicating feature, often making 
the diagnosis extremely difficult. 

In 10 of the 20 cases a single abscess was situated in one or the 
other lobe of the cerebrum. In many of these a certain degree of 
encapsulation was present but rupture into the ventricle neverthe- 
less occurred readily. In the other 10 cases the brain was the seat 
of multiple foci of suppuration. 
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REVIEWS. 


ANATOMY OF THE Human Bopy. By Henry Gray, F.R.S. Re- 
vised and re-edited by Warren H. Lewis, B.S.,M.D. Pp. 1391; 
1232 illustrations. Twenty-second edition. Philadelphia: Lea 
& Febiger, 1930. Price, $10.00. 


“SEVENTY-TWO years ago Henry Gray published the first edition 
of his Anatomy, the best known work in all English medical litera- 
ture and by far its greatest textbook. Since then more doctors 
have learned their anatomy from Gray than from all other anatom- 
ical texts combined. The student does not discard his Gray. He 
takes it over into active practice as the cornerstone of his library 
and a constant source of reference, whether he be a surgeon or a 
medical practitioner. The use of the B. N. A. nomenclature in 
English has been retained practically unchanged in this edition and 
important references to the literature have been added at the end 
of each section. As a practical work on the subject for the student, 
Gray’s Anatomy has always been recognized and appreciated. The 
plan originally formulated, which has proved so successful, has been 
adhered to as much as possible. It is interesting to note that 
although Henry Gray saw only the first edition, much of the original 
text persists and many of his illustrations are still in use. Bearing 
this in mind it has been the endeavor of the Editor to supply only 
such changes as advances in the science made necessary in order 
that this work may reflect the latest accessions of anatomical 
knowledge.” 


FEEDING IN INFANCY AND CHILDHOOD. By I. Newron KuGELMAss, 
M.D., Px.D., Sc.D. Pp. 345; 37 illustrations. Philadelphia: 
J. B. Lippincott Company, 1930. Price, $6.00. 


WRITTEN expressly for the general practitioner, this book has 
successfully attempted to explain the principles of infant nutrition 
in a practical and definite manner. ‘The food requirements of 
infants are treated in respect to energy requirements, protein, 
carbohydrate, lipin, minerals, water and vitamin. Each of these 
needs is briefly discussed and explained where possible by tables or 
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schemata. The requirements of the infant as to the digestibility 
of its food are specially considered. The nutritive properties of 
various classes of dietary articles are commented upon separately. 

The subjects of prenatal diet, prematurity, breast feeding and 
normal artificial feeding are clearly but very briefly discussed; the 
last named is reduced to a simple mathematical procedure, which 
is indeed proper for the practitioner. Separate sections are devoted 
to alimentary, deficiency, metabolic and so-called convulsive dis- 
eases, brevity, clarity and the free use of tables keeping the reader 
to the practical and concrete. Dietary management is outlined for 
infectious diseases, for heart diseases, pneumonia, tuberculosis, 
pertussis and other common conditions. 

I know of no other work in which the author’s knowledge has 
been so well reduced to the form of outlines and tables. His generous 
use of sample diets, of tables indicating caloric values, make it 
unnecessary to leave this book for such information. The Reviewer 
is pleased to compliment the publisher upon the appeal which this 
book makes to the eye, and to commend it most strongly to the 
general practitioner. 


TroprcAL MEDICINE IN THE UNITED States. By ALrrep C. 


Rreep, M.D. Pp. 410; 60 illustrations. Philadelphia: J. B. 
Lippincott Company, 1930. Price, $6.00. 


A KNOWLEDGE of the so-called tropical diseases, formerly little 
considered by the medical practitioner of temperate latitude, is 
becoming a more and more necessary part of his scientific armamen- 
tarium. Greater ease of travel has brought cases of exotic disease 
into all parts of the world. Moreover, a considerable part of the 
United States is practically subtropical and, therefore, suitable 
ground for spread of disease that may elude quarantine at seaports. 
Yellow fever in 1793 decimated the population of Philadelphia: 
‘des argentus is still present in that region and could again take 
on its sinister réle, should some national catastrophe break down 
quarantine barriers. What is more important, many tropical 
diseases are endemic in this country: for example, malaria, uncinari- 
asis, amoebiasis, bacillary dysentery, pellagra, sprue and undulant 
fever. 

Most works on tropical medicine are complete detailed treatises, 
planned to fulfill all the needs of those who practice medicine in 
the tropics. Yet their very completeness makes them rather 
unsatisfactory for physicians in higher latitudes, who consult such 
works only sporadically, and consequently fail at times to find the 
woods for trees. The author’s book, on the contrary, is written 
expressly for physicians in the United States, avoiding unnecessary 
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detail as well as discussion of conditions never seen in this country 
(for example, African trypanosomiasis), yet presenting adequatel) 
all the necessary information on, and methods of, tropical medicine. 
The last chapter includes material on climatic conditions and 
personal hygiene in the*tropics, useful for advising those who plan 
to go to those regions. The book is well written, well illustrated 
and has a convenient form and a pleasing makeup. R. Kk. 


PERSONAL AND Community Heattu. By CLarr ELSMERE TURNER, 
M.A., Dr.P.H. Third edition. 443 pages; 62 illustrations. St. 
Louis. The C. V. Mosby Company, 1930. 


THE book has been thoroughly revised. Much of the material 
of the former editions has been omitted and several new sections, 
including a chapter on Health Maintenance, have been added. 
Several new illustrations have been introduced. 

The book has been prepared for the use of students of college 
grade and affords a good introduction to the fundamental principles 
of personal and community health. 

The type, binding and illustrations are excellent. 

D. B. 


SuraicaL DraGnosis, Vout. I. By 42 American Authors. Edited 
by Evarts AMBrRosE GraHaM, A.B., M.D. Pp. 919; 508 illus- 
trations. Philadelphia: W. B. Saunders Company, 1930. Price, 
$35.00, set of 3 volumes. 


TuE first chapter on Wounds by Neuhof discusses wound repair 
and healing, and then takes up the diagnosis of various types of 
wounds, of bursee, joints, nerves and bloodvessels. 

Harvey’s chapter on Infection is a veritable clinical bacteriology. 
He describes in a few words the laboratory characteristics of each 
organism and then more fully the pathogenesis and diagnosis of the 
diseases they cause. Included in this chapter are discussions of 
many of the common and even of the rarer parasites which occa- 
sionally produce surgical diseases. 

The chapter on Postoperative Complications as written by 
Cutler and Scott is probably one of the most useful in the whole 
volume. It is presented in excellent form and is the more valuable 
because the authors suggest prophylactic and therapeutic measures 
for the complications they describe. At the end of each section is 
given a bibliography. 

Diseases of Bloodvessels by Brooks is a chapter giving the general 
methods of use in diagnosis of blood vascular diseases and a discus- 
sion of the individual diseases. The writer draws largely from his 
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own Clinical and experimental work, including also much from the 
works of Buerger, Matas and others. 

Abbott gives full sections on Diseases of the Extremities, Bones, 
Cartilage, Tendons, Muscles, and so forth, and Koch and Kanavel 
present an excellent condensation of their well-known writings on 
Infections of the Hand. Hibbs writes on the diagnosis of the various 
lesions of the Spine, and the last portion of the volume is given over 
to a diagnosis of Fractures and Dislocations by Key. L. F. 


An INTRODUCTION TO VERTEBRATE EmpryoLocy. By H. L. 
Wieman. Pp. 411; 201 illustrations. New York: McGraw- 
Hill Book Company, 1930. Price, $4.00. 


Tus is a descriptive text intended primarily for premedical 
students. There are no laboratory directions as a separate labora- 
tory guide has been published. After a short preliminary chapter 
there is an excellent discussion of the cytology of the somatic and 
sex cells, fertilization and cleavage. The results of modern lines 
of research, such as tissue culture, microdissection and chromosome 
study are all utilized. The early development of the organism is 
first described in Amphioxus and the frog. Then the embryology 
of the chick is followed out in considerable detail in 158 pages. To 
the Mammalian fetal membranes and the ontongeny of the pig 
and man are devoted 137 pages. The latter part necessarily becomes 
more sketchy. The author has wisely omitted following out the 
nervous system in the mammalian forms. It is described up to the 
three-day stage in the chick and that is sufficient to give a good idea 
of its early morphogenesis. Many of the illustrations are taken 
from recent studies and a six-page bibliography is appended. 


W. A. 


MEDICINE IN VIRGINIA IN THE SEVENTEENTH CENTURY. By 
WynpuaM B. Bianton, M.D. Pp. 337; illustrated. Richmond: 
The William Byrd Press, Inc., 1930. Price, $6.00. 


Or the various regional medical histories that have recently been 
appearing, none is worthier or more appropriate than the present 
volume under review. And in how many states would it be desir- 
able or even possible to devote a large voiume, as this one is, to the 
seventeenth century! The Medical Society of Virginia and its 
Historical Committee, under whose auspices the work was pro- 
duced, may well be congratulated on the important contribution 
that has been made to American medical history. May the other 
two volumes that are contemplated maintain the excellence of sub- 
ject matter and format and may they soon be forthcoming! 


E. K. 
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Burns: Types, ParHoLoGy AND MANAGEMENT. By GerorGE T. 
Pack, B.S., M.D., and A. Hopson Davis, B.S., M.D. Pp. 364: 
60 illustrations. Philadelphia: J. B. Lippincott Company, 1930. 
Price, $6.00. 


Tuis book discusses a very important surgical subject which ha: 
not received the attention it so justly deserves. There are thirty- 
two chapters which are grouped into three parts: Part I: “Funda- 
mental facts concerning Burns and Scalds,” Part II. “The Manage- 
ment of Burns;” Part III. “Regional Burns—Burns by Specifi 
Agents.” 

The entire book is a compilation of work already published i: 
current literature. If a history of the subject is necessary it might 
have been made much more interesting. The statistical data are 
very interesting. The pathological and biochemical aspects are 
well handled. The chapters on treatment are disappointing. 
Surgeons now agree that the tannic acid method is the method of 
choice in treatment, and only four pages are given to it, while 
double that amount of space is given to the paraffin method, which 
is now rarely used. The book should prove useful as a reference 
text. I. R. 


Curio Mepica. Vou. II. Mepicine THE BritisHIstes. By Sir 
D’Arcy Power, K.B.E., F.R.C.S. (Ena.). Pp. 84; 1 illustra- 
tion. New York: Paul B. Hoeber, Inc., 1930. Price, $1.50. 


Tuis little book is an interesting addition to the “Clio-Medica” 
series on the history of medicine. The author reviews the history 
of medical and surgical practice as in the British Isles from medieval 
times to the present day. The origin of the early hospitals, St. 
Bartholomew’s and St. Thomas’ is interestingly described. The 
development of medical education from an apprentice system to 
that at present in use is outlined, and the reader will find an explana- 
tion for many anomalies of British medical organization. In addi- 
tion brief accounts are given of some outstanding physicians of 
history from John Arderne (fourteenth century) to Lister. 


H. B. 


CuemicaL Meruops In CLInicaL Mepicing. By G. A. Harrison, 
B.A., M.D., (Cantas.), M.R.C.S. (Ena.), L.R.C.P. 
(Lonp.). Pp. 534; 65 illustrations. New York: The Macmillan 
Company, 1930. Price, $5.25. 


Tue author discusses all the clinical chemical methods commonly 
used in the study of body fluids. Both quantitative and qualitative 
methods are given, together with their interpretation and applica- 
tion. There are twenty-six chapters, each dealing with another 
phase of the subject, a few of which might be mentioned: Reduc- 
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ing substances in the urine; interpretation of blood-sugar curves; 
ketosis, acidosis and alkalosis; blood and its derivatives in the 
urine; urines, abnormal in color; basal metabolism and metabolism 
experiments. The subject matter is presented briefly and to the 
point. At the beginning of each chapter there are given the refer- 
ences employed. At the end of the book there is a full index. 
The book contains much useful knowledge for the clinician and 
laboratory worker and is recommended to both. L. J. 


KRANKHEITEN UND HYGIENE DER WARMEN LANDER. By Pror. Dr. 
REINHOLD RucE, Pror. Dr. PETER and Pror. Dr. 
Max zur Vertu. Pp. 494; 496 illustrations. Third edition. 
Verlag, Leipzig: Georg Thieme, 1930. Price, M. 39.60. 


CoMPLETE in detail, well-written, pleasing in type and form, 
the new edition of this book should be well received by those who 
are interested in tropical medicine and who read German. Par- 
ticularly well done are the sections on tropical hygiene and on the 
prevalence and manifestations of the “cosmopolitan” diseases in 
the tropics. The illustrations are profuse and as good as any the 
Reviewer has ever seen in such a work. R. K. 


BOOKS RECEIVED. 


NEW BOOKS. 


Clio Medica. Vol. IV. Internal Medicine.* By Str Humpury RO.zs- 
TON, Bart., G.C.V.0., K.C.B., M.D., Hon. D.Sc., D.C.L., LL.D. Pp. 
92. New York: Paul B. Hoeber, Inc., 1930. Price, $1.50. 

A Text-book of Histology.* By Avexanper A. Maxmmow. Completed 
and edited by Wiiut1AM Broom. Pp. 833; 604 illustrations. Phila- 
delphia: W. B. Saunders Company, 1930. Price, $9.00. 

Report on Fifth International Congress of Military.Medicine and Pharmacy, 
London, England, May, 1929. By ComMaNnDER WILLIAM SEAMAN BalIn- 
BRIDGE, M.C.-F. Pp. 154; 23 illustrations. Menasha, Wis.: George 
Banta Publishing Company. 

The British Journal of Psychology, Monograph Supplement XIV; The 
Subjective Character of Cognition. By R. B. Carrett, B.Sc., Pa#.D. Pp. 
166. Cambridge: University Press, 1930. Price, 12s 6d. 

Collected Publications from the Robert Dawson Evans Memorial for Clinical 
Research and Preventative Medicine, No. 1, Endocrine Studies, 1929. 

Medicine in Virginia in the Seventeenth Century.* By Wynpuam B. Bian- 
ton, M.D. Pp. 337; illustrated. Richmond: The William Byrd Press, 
Inc., 1930. 

Medicine Monographs, Vol. XVII. Ephedrine and Related Substances.* 
By K. K. Caen and Cart F. Scummpr. Pp. 121. Baltimore: The 
Williams & Wilkins Company, 1930. 


* Reviews of titles followed by an asterisk will appear in a later number. 
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Monograph No. 23 (August 15, 1930) of the Rockefeller Institute for Medicu! 
Research: The Treatment of Human Trypanosomiasis with Tryparsamid 
A Critical Review. By LoutsE Pearce, M.D. Pp. 339. New York: 
The Rockefeller Institute for Medical Research, 1930. 

The Pathology of Diabetes Mellitus.* By Suretps Warren, M.D., with « 
Foreword by Exuiorr P. Josuin, M.D. Pp. 212; .85 illustration 
Philadelphia: Lea & Febiger, 1930. Price, $3.75. 

Pernicious Anemia.* By Patrick Davinson, B.A. 
(Cams.), M.D., F.R.C.P.E., and George Lovett C.M.G. 
LL.D., M.D., F.R.C.P.E. Pp. 203; 30 illustrations. St. Louis: The 
C. V. Mosby Company, 1930. Price, $8.50. 

Ueber die akute und chronische gelbe Leberatrophie.* By Pror. Dr. Hitp1n:; 
BerastrRaANnD. Pp. 118; 68 illustrations. Verlag, Leipzig: Geor: 
Thieme, 1930. Price, M. 14. 

Progressive Medicine, Vol. III. September, 1930. Edited by Hosa: 
Amory Hare, M.D., LL.D., assisted by Lerantron F. AppLemMan, 
Pp. 327. Philadelphia: Lea & Febiger, 1930. 

Diseases of the Skin* By Cuinton Anprews, A.B., M.D. Pp. 
1091; 988 illustrations. Philadelphia: W. B. Saunders Company, 1930. 
Price, $12.00. 

Aphasia in Children.* By Avex. W. G. Ewina, M.A., Px.D., with a: 
introduction by E. D. Aprian, M.D., F.R.C.P., F.R.S. Pp. 152. New 
York: Oxford University Press, 1930. Price, $3.50. 

Dosage Tables for Roentgen Therapy.* By Pror. Friepricn Vovrz, trans- 
lated from the second German edition. Pp. 120; 21 illustrations. New 
York: Oxford University Press, 1930. Price, $2.50. 

Arterial Hypertension.* By Epwarp J. M.S., M.D. Fore- 
word by Routuin T. Woopyatr, M.D. Pp. 280; 21 illustrations. New 
York: Paul B. Hoeber, Inc., 1930. Price, $5.50. . 

Nervous Indigestion.* By Watrer C. ALVAREZ, M.D. Pp. 297. New 
York: Paul B. Hoeber, Inc., 1930. Price, $3.75. 

Anatomy of the Human Body.t By Henry Gray, F.R.S.- Revised and re- 
edited by WarREN H. Lewis, B.S., M.D. Pp. 1391; 1232 illustrations. 
Twenty-second edition. Philadelphia: Lea & Febiger, 1930. Price 
$10.00. 


NEW EDITIONS. 


Physiological Chemistry. By Avspert P. Matruews, Px.D. Pp. 1233; 
109 illustrations. Fifth edition. New York: William Wood & Co., 
1930. Price, $7.00. 

Stedman’s Medical Dictionary. By Tuomas LatHrop StrepMAN, A.M.., 
M.D. Pp. 1222; illustrated. Eleventh revised edition. New York: 
William Wood & Co., 1930. Price, $7.50, net. 

The only standard work of its kind with a new edition appearing in 
1930. The discussion in the two prefaces of “barbaric” orthography is 
recommended to those with a taste for etymology, though the author's 
views are only partly endorsed. The advantage of finger indexes for 
each letter through the book is not inconsiderable. 

Gonococcal Infection in the Male. By Apr. L. Wotsarst, M.D. Pp. 297; 
140 illustrations. Second edition. St. Louis: The C. V. Mosby 
Company, 1930. Price, $5.50. 


* Reviews of titles followed by an asterisk will appear in a later number. 
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The Plasma Proteins in Relation to Blood Hydration. V. Serum 
Proteins and Malnutritional or Cachectic Edema.—BruckMaNn and 
Peters (J. Clin. Invest., 1930, 8, 591) note that experimental reduction 
of protein intake produces corresponding depletion of serum protein in 
rats, together with edema, a condition which may be compared to the 
edema that develops in famine areas and in patients who have wasting 
disease. They believe that malnutrition, attended by serum albumin 
deficiency, affords the rational explanation for the development of this 
particular edema. Their studies indicate that there is no correlation 
between the occurrence of edema and globulin concentration. Globulin, 
even in those patients with edema, may be high as well as low. The 
correlation with serum albumin is better than with total protein. This 
is as it should be. If the edema depends upon osmotic pressure exerted 
by the serum proteins, then the importance of albumin should be much 
greater than globulin because the serum albumin has a much greater 
influence on osmotic pressure than serum globulin. The edema occurs 
when serum albumin falls below 3 per cent. This is an invariable find- 
ing. It rarely occurs when the albumin exceeds 4 per cent. They con- 
clude that the malnutrition edema is dependent upon serum albumin 
deficiency through loss of body protein, the result of disease or inade- 
quate diet. 

So-called Malignant Hypertension: A Clinical and Morphologic 
Study.— Malignant hypertension has roused considerable interest the 
last few years from several points of view, but the essential nature of 
the disease has stirred up more interest than any other one problem 
of the disease. Murpny and Gritty (Arch. Inter. Med., 1930, 46, 75) 
in a very careful study of 16 patients selected from a total of 629 studied 
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in a period of four years, present some interesting facts and draw certain 
conclusions deduced from an analysis of the clinical data, as well as 
from postmortem findings in 12 patients. This group of patients pre- 
sented clinically severe headache, marked loss of weight, persistent 
and extreme hypertension, functional failure of one or more importa: 
organs, a progressively rapid downhill course associated with charac- 
teristic retinal changes. The important pathologic lesions in all these 
individuals were arteriosclerotic, a sclerosis which invariably involve: 
the smallest arteries and arterioles. In the media of the arterioles o 
the skeletal muscles a fairly high degree of hypertrophy was found an: 
this was found occasionally inthe arterioles of the kidneys, which organs, 
incidentally, in 6 cases showed necrotic lesions.in the walls of the afferent 
glomerular arterioles and the loops of the corresponding glomeruli. 
The authors believe that malignant hypertension differs from benign 
hypertension in degree only, in the former there being pronounced 
clinical symptoms with extensive and destructive lesions in the smal! 
arteries and arterioles, as contrasted with the benign forms of the 
disease. 


Classification of the Anemias on the Basis of Differences in the Size 
and Hemoglobin Content of the Red Corpuscles.—WintTROBE (Proc. 
Soc. Exper. Biol. and Med., 1930, 27, 1071) made a study of a series of 
patients, 140 in number, suffering from various types of anemia. He 
presents a classification of anemia based on the size of the cell and the 
hemoglobin content of the red corpuscle—an extremely simple classifi- 
cation but one which has greater accuracy than the older subdivision 
of the anemias. The first group is called the macrocytic and includes 
patients who have anemia, pernicious in type, as well as sprue and 
pernicious anemia of pregnancy. ‘There is an increase in the size and 
hemoglobin content of the red cells in these cases. The next group is 
the normocytic, in which corpuscular concentration is normal; that is 
to say there is a reduction in the total number of red cells, but without 
notable change in the size or the hemoglobin content of the red cells. 
In this class is placed those cases of anemia that result from acute hem- 
orrhage, malaria, and anemia of the so-called aplastic type. Type III 
is the simple microcytic, the most frequently observed type of anemia, 
the secondary anemia of former writers. In this type of anemia, depend- 
ing upon the severity, there is a more or less marked reduction of volume 
of the red cell and corpuscular hemoglobin, but at no time is the decrease 
as great as is the reduction in the number of red cells. This is the type 
of anemia associated with chronic infections, malignant disease and 
chronic cardiovascular or renal disease. The fourth type of microcytic 
anemia is the hypochromic, observed chiefly as a result of chronic blood- 
loss and notably in cases of uncinariasis. In this type of anemia there 
is a distinct reduction in the volume of the red cells and a considerable 
decrease in the hemoglobin content. The lowest values for mean cor- 
puscular volume are in this particular division. The mean corpuscular 
volume, mean corpuscular hemoglobin, and mean corpuscular concen- 
tration are calculated from three known figures: the number of red 
cells, the quantity of hemoglobin and the relative volume of packed 
red cells after centrifugation. 


SURGERY 


The Metabolism of Normal and Leukemic Leukocytes.—Leuko- 
cytes are able to transform dextrose into lactic acid while they also use 
« considerable quantity of oxygen. In normal blood the erythrocytes 
‘ar outnumber the leukocytes and the sugar consumption is due in part 
to these former cells, but if the total white count is markedly increased, 
is in leukemia, the consumption of sugar is increased markedly as a 
result of leukocytic metabolism. GtLovEeR, DELAND and Scumitz (Arch. 
Int.. Med., 1930, 46, 46) undertook an investigation to determine if the 
metabolism of white cells bears a relationship to the maturity of the 
cells and to find out if the metabolism of leukemic white cells is in any 
way different from the normal cells, as the metabolism of cancer tissue 
differs from normal tissue. Thus it might be possible to secure some 
information as to the possibility of leukemia being essentially a malig- 
nant disease. Without discussing the technique they employed, suffice 
it to say that as a result of the work, it has been shown that the metab- 
olism of the white cell of the leukemic blood varies according to the 
degree of maturity: the greater the oxygen consumption, the more 
mature the cells; the smaller the sugar consumption, the more mature 
the cells. Normal white cells are more active than leukemic white cells 
in consuming oxygen and sugar. Sugar consumption in the normal 
leukocyte and mature myelogenous cell resembles cancer tissue, whereas 
the immature myelocyte and both mature and immature lymphocyte 
cell utilize sugar much as does embryonic tissue. 


SURGERY 


UNDER THE CHARGE OF 


T. TURNER THOMAS, M.D., 


PHILADELPHIA, PA. 


Embryology, Anatomy and Surgery of the Prostate Gland.— LowsLry 
(Am. J. Surg., 1930, 8, 526) says that it is concluded from a large 
series of cases (373) that the most important item in the care of a case 
suffering from prostatic disease is suitable drainage until the patient 
reaches the maximum of renal efficiency. The best preliminary drain- 
age is the suprapubic double suction, because it diminishes the edema 
of the prostate and thus is a factor in reducing bleeding. Sacral or 
parasacral is the most suitable anesthesia for prostatectomy. Its 
advantages are: (a) It is efficient; (b) it allows the patient to take fluids 
up too, during and immediately after operation; (c) the bleeding is very 
much less than it is with any other kind of general anesthesia; (d) anes- 
thesia persists for several hours after operation making the adminis- 
tration of morphia with its attendant bowel stasis unnecessary in 
many instances. Perineal prostatectomy is preferred because there 
does not seem to be so much shock as noted in the suprapubic operation. 
The postoperative drainage is accomplished by means of an urethral 
catheter which allows both the perineal and the suprapubic wounds 
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to close. The average postoperative stay in the hospital has been 
reduced to twenty-two and seventy-six hundredths days. Almos' 
10 per cent of the prostates operated on were carcinomatous. Th. 
mortality for the adenomatous cases was 5.7 per cent while there wer: 
3 deaths out of 33 cases of carcinoma. 


The Incidence of Allergy and Asthma in a Group Developing Post 
operative Atelectasis.— Witmer, Cope and LEE (Ann. Surg., vol. 91 
p. 651), from their study report that 10 cases of postoperative massiv: 
atelectasis have been followed and an analysis of their histories anc 
careful testing has shown al] 10 of them to be definitely allergic. I: 
all cases the consistency of the sputum has been described as viscid 
tenacious and purulent, and apparently similar in its physical proper 
ties to the bronchial secretion so characteristic in all allergic individual 
manifesting respiratory symptoms. In the positive cutaneous test 
they found 5 reacting to pollen; 2 to animal emanation; 2 to bacteria 
and 1 with eczema probably had a food sensitivity. In listing th 
results of the tests the major reactor was the only one recorded, but 
most of the cases reacted to more than one protein. The surprising 
incidence of asthma and allergy found in this small group of patients 
who developed postoperative atelectasis, suggests another etiologic 
factor that should be considered in the study of this phenomenon. 

The Cause of Death in Uncomplicated High Intestinal Obstruction.- 
Waite and Fenper (Arch. Surg., 1930, 20, 897) say that a dog with 
complete high intestinal obstruction was kept alive and in good condi- 
tion fora month. This was accomplished by preventing the loss of its 
digestive secretions, these being immediately reinjected into the lower 
unobstructed bowel. It is extremely unlikely that any potent toxin 
formed in the obstructed intestine can be absorbed by the mucous 
membrane as long as its blood supply is maintained; otherwise, life 
would have been shortened rather than prolonged by the reinjection 
of the obstructed secretions. The theory of the beneficial effects of 
salt solution is due to the neutralization of the toxin by the chlorid 
radical seems illogical. This animal received no salt from outside 
sources and become considerably dechlorinated during the prolonged 
obstruction owing to a small, unavoidable daily loss. The dechlorina- 
tion of the tissues corresponded to that of the blood. As the nonprotein 
nitrogen and nitrogen output in the urine remained normal, there is 
no evidence that tissue protein was destroyed by toxin. The authors 
believe that death in the uncomplicated high obstructions is due 
mainly to loss of salt and water, possibly also to other substances, in 
the gastrointestinal secretions. When inorganic electrolytes are lost 
rapidly and are not replaced it becomes impossible for the organism to 
retain its normal water content. This leads to changes in the physico- 
chemical equilibrium of the blood and tissues. 


Traumatic Pneumocephalus.—Ranp (Arch. Surg., 1930, 20, 935) 
says that traumatic pneumocephalus may be broadly used to designate 
the entrance of air into the brain or cranial cavity following a fracture 
of the skull. Any case of fracture of the skull communicating with an 
accessory sinus, particularly the frontal, should be closely watched for 
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the possible development of pneumocephalus. This complication may 
appear at once or more often several weeks after the injury. The 
presence of cerebrospinal rhinorrhea should increase precautionary 
measures. The patient should be cautioned against sneezing, coughing 
or any action that may intensify the air pressure in the accessory nasal 
sinuses. If pneumocephalus is demonstrated, whether the air is present 
in the frontal lobe, lateral ventricles or both, its removal should be 
attempted at once, together with closure of the dural rent. Signs of 
meningitis are often present, even in the absence of infecting organisms; 
consequently they should not necessarily deter an attempt to correct 
the pneumocephalus. It may even be justifiable to proceed in certain 
cases in which infecting organisms have been demonstrated in the fluid. 
* The prognosis in cases of pneumocephalus is probably better if oper- 
ative rather than expectant treatment is used. Success depends 
largely on early and prompt intervention. 


Kidney and Ureteral Lesions Secondary to Adnexal Disease.— 
Von LicuTENBERG (J. Urol., 1930, 24, 1) claims that a large number 
of kidney region symptoms in males have adnexal disease as the etio- 
logic factor. A number of cases of ureteral strictures, ureteral kinks, 
periureteritis, perinephritis and of pyogenic kidney diseases are caused 
by diseases of the adnexa. A viewpoint of system pathology leads to a 
correct diagnosis in such cases and forms the background for proper 
treatment. A viewpoint of system pathology allows the correct patho- 
logic evaluation of ureteral disease. By this means we find the con- 
necting link which joins the diseases of the lower urinary tract and 
genital organs with those of the kidney into one pathologic and clinical 
unit. 


Stenosing Tendovaginitis at the Radial Styloid Process.—lFINKEL- 
STEIN (J. Bone and Joint Surg., 1930, 12, 509) declared that in 1895 
De Quervain described a previously unrecognized condition affecting 
the tendon sheath of the abductor longus and extensor brevis pollicis 
tendons, which occupies the first compartment on the dorsal surface 
of the radius near the styloid process. This disease is frequently 
encountered, 24 cases being operated upon in a single institution within 
a period of two years. The laboring classes are most frequently affected. 
Chronic trauma and overexertion are the most common causes. The 
disease can be produced experimentally. The pathologic changes are 
usually limited to a fibrous thickening of the tendon sheath, without 
evidences of acute inflammatory reaction. There may finally occur 
caleareous deposits in the sheath. In rare instances, however, the 
lesion may occur in the tendon itself and often there are distinct evi- 
dences of inflammatory reactions in the peritendinous structures. The 
pain over the styloid process of the radius may be excruciating, causing 
disability and interfering with the pursuit of a livelihood. The disease 
is progressive; it is amenable, except in rare instances, to conservative 
treatment after four weeks’ duration; but responds readily to operative 
intervention, which consists of splitting the stenosed tendon sheath 
or in severe cases, the entire removal of the tendon sheath. 
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Histologically there is no difference between the primary mycotic 
lesion and its secondary expression except for the absence of fungi in 
the latter. A single case in which a positive blood culture for epidermo- 
phyton Kaufmann-Wolf was obtained is presented in detail as well as 
a case dealing with the first experimental production of the syndrome 
in a previously well human being. These 2 cases materially help to 
establish the truth of the epidermophytid theory. 


The Use of Solution of Pituitary in Herpes Zoster.—Sipuick (Arch. 
Dermat. and Syph., 1930, 22, 91) following the suggestion of Vandel 
has treated 54 patients with herpes zoster by the intramuscular adminis- 
tration of obstetrical pituitrin in doses varying from 0.5 to 1 ce. The 
number and frequency of treatments depends on the intensity of the 
pain but averages two doses, given a day apart. The author stresses 
the effectiveness of the method in controlling pain and the rapidity 
with which the cutaneous lesions disappear. Pregnancy is the only 
known contraindication to the treatment. 


GYNECOLOGY AND OBSTETRICS 


UNDER THE CHARGE OF 


CHARLES C. NORRIS, M.D., 
PROFESSOR OF OBSTETRICS AND GYNECOLOGY, SCHOOL OF MEDICINE, 
UNIVERSITY OF PENNSYLVANIA, PHILADELPHIA, PA., 
AND 


FRANK B. BLOCK, M.D., 


ASSOCIATE IN GYNECOLOGY, UNIVERSITY OF PENNSYLVANIA, PHILADELPHIA, 


Calcium Therapy of Adnexitis.—So many remedies have been claimed 
to be of value in the treatment of salpingitis, particularly in the litera- 
ture of Central Europe, that a reviewer becomes quite skeptical of them 
all, especially in a condition of this sort in which the element of time 
alone is all that many of the cases require. However, an enthusiastic 
report on the use of calcium injections as a means of combating the 
symptoms of pelvic inflammatory disease which has been presented by 
BoEskEN (Zentralbl. f. Gyniik., 1930, 54, 733) temporarily arrests our 
attention. He admits that in the treatment of chronic inflammation 
of the tubes, the results from this form of therapy are not greatly 
superior to the other methods of conservative treatment now in use. 
In the treatment of acute inflammations however, the results of calcium 
injection have been unusually satisfactory. The best results have been 
noted in the highly acute cases, especially in the beginning of the attack, 
in which a smooth convalescence was noted in two-thirds of the cases, 
with improvement in the remaining third. As a rule the first injection 
is followed by a sharp fall in temperature with coincident cessation of 
pain and the massive palpable lesions rapidly disappear. At first there 
was some difficulty from the large amount of calcium which was injected 
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but now he uses only calcium gluconate, which causes no inflammatory 
reaction when injected intramuscularly or intravenously. The prep- 
aration which he uses is “Calcium-Sandoz” and it is given in 10 cc. 
doses daily. 


Pelvic Actinomycosis.—In this country we give very little thought 
to the possibility of pelvic inflammatory disease having as its origin 
the infection by the ray fungus or Actinomyces. In Germany however, 
reference is often made to this type of infection, which is quite destruc- 
tive in its progress, having almost malignant characteristics. In 
describing lesions of this type, Scuuer (Miinch. med. Wehnschr., 1930, 
77, 394) states that it should be suspected in those cases which are pro- 
gressive in spite of the usual methods of treatment for the ordinary 
type of pelvic inflammatory disease. The diagnosis can be clinched by 
bacterial study of the pus but often the smear may be negative. The 
prognosis is nearly always unfavorable, although if the diagnosis is made 
early, surgical treatment may be satisfactory. Of the nonsurgical 
types of treatment we may try the use of potassium iodid by mouth 
and the local application of tincture of iodin, copper sulphate or 
bichlorid of mercury, while occasionally irradiation by means of the 
Roentgen ray has proved effective. Whereas this condition is by no 
means a common one, it is a good plan to consider it in the differential 
diagnosis in all of those cases of pelvic inflammatory disease which 
prove quite resistant to treatment. 


Results of Irradiation in Cervical Cancer.—Bowine and FRIcKE 
(Radiology, 1930, 14, 211) have reviewed the cases of carcinoma of the 
cervix treated with radium at the Mayo Clinic during the years 1915 
to 1924 inclusive. The total number of patients treated was 1094 and 
of these 1001 (91.5 per cent) have been traced. Of the traced cases the 
five-year cures compose 75 per cent of the operable group, 61.53 per 
cent of the borderline group, 21.49 per cent of the inoperable group and 
24.82 per cent of the modified group. The modified group includes all 
cases in which the lesions were modified by previous treatment before 
entering the clinic, such treatment including operation, cautery, radium, 
Roentgen ray, or other means. Of the 625 cases (57 per cent of all 
cases) in which microscopic examinations of the growths were per- 
formed, epitheliomas were found in 574 (91.84 per cent), adenocarcino- 
mas in 44 (7.04 per cent) and mixtures of the two in 7 (1.12 per cent). 
Lesions graded 3 and 4 totaled 476 cases (76.16 per cent), 94 (15.04 
per cent) were of grades 1 and 2 and 55 (8.8 per cent) were not graded. 
In this series patients with adenocarcinoma (of all four grades) appear 
to have had a better rate of survival than those with epithelioma. Pa- 
tients with epithelioma graded 3 und 4 had a slightly better rate of sur- 
vival than those with epithelioma graded 2, except for the results after 
five years among the modified cases. 


Diverticula of the Bladder in Women.—In describing the findings 
in 4 cases of vesical diverticula in women, Crane (California and West. 
Med., 1930, 33, 572) calls attention to the rarity of this lesion in the 
female, comprising about 5 per cent of all cases. He found that there 
is no definite symptom which would indicate the presence of a diver- 
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ticulum although bladder tenesmus as demonstrated by severe excru- 
ciating pain during and just following urination is the most common 
symptom. Some emphasis may be placed on the inability of the patient 
to empty the bladder at one sitting. Most diverticula are symptomless 
until infection occurs, due to poor drainage in the diverticulum itself 
or at the bladder neck. Thus the symptoms of a diverticulum are 
similar to those of an infected bladder or of a bladder-neck obstruction 
where a stone is present. Such symptoms will usually indicate the 
need for a cystoscopic examination, which will usually reveal the pres- 
ence of a diverticulum, but that alone cannot tell the whole story. An 
opaque catheter curled in a diverticulum, a cystogram and a contrast 
cystogram taken in more than one plane will give an accurate idea of 
the size, exact location, number and whether or not free drainage is 
likely. In regard to the treatment of this condition, the consensus of 
opinion is to relieve the causative obstruction, whether in the urethra or 
at the bladder neck, before or at the time of doing the diverticulectomy. 
This is essential if recurrence of the condition is to be avoided, but 
excision of the diverticulum is not always necessary if it drains well 
after relief of the causative obstruction. 


OPHTHALMOLOGY 


UNDER THE CHARGE OF 


WILLIAM L. BENEDICT, M.D., 


HEAD OF THE SECTION OF OPHTHALMOLOGY, MAYO CLINIC, ROCHESTER, MINN. 


The Argyll-Robertson Phenomenon.—Spititer (Arch. Neurol. and 
Psychiat., 1930, 24, 566) refers to an error in the usual definition of 
the Argyll-Robertson pupil, usually given as a condition in which the 
pupil does not respond to light but does respond to accommodation 
and convergence. This definition assumes that the pupillary reflex 
to light stimulation is entirely absent whereas an impaired or abortive 
reflex must preceed the total absence of the reflex unless the symptoms 
occur suddenly.. The abortive or impaired reflex has exactly the same 
clinical significance and is generally regarded as an Argyll-Robertson 
pupillary reflex phenomenon. ‘The interpretation of the reflex phe- 
nomenon must be influenced by the manner in which the test is made. 
The source of light must be know, that is, whether daylight or electric 
or other light, and whether a strong or weak light was used. Disturb- 
ance of vision from opacities in the media, optic neuritis, choked disk, 
or retinal disease must be eliminated. Two sets of fibers, the so-called 
“pupillary fibers” of Gudden and the visual fibers are involved in the 
Argyll-Robertson reflex. When the pupillary fibers which are thought 
to be more resistant than the visual fibers are affected the light reflex 
in case of progressive atrophy is impaired but not lost until the atrophy 
is complete. The pupillary fibers may be damaged anywhere along 
the optic nerve or optic tract, so that not all cases of Argyll-Robertson 
pupil signify a gross lesion in the corpora quadrigemina. The author’s 
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case was a woman who apparently had tabes. Unilateral Argyll- 
Robertson pupil on the left side with a normal pupil and adequate 
reflex movements on the other side was observed. Vision was 5/5 in 
each eye. The lesion was evidently in the center of pupillary innerva- 
tion of the left eye as there was no lesion in the visual pathways. “The 
case is clinical proof that there must be a center in the oculomotor 
nucleus of each side that is concerned with the function of pupillary 
action on the same side. Such a center is supposed to be the Westphal- 
Edinger nucleus.” 


The Diagnostic Problem in Orbital Cellulitis. —Bassirr (Ann. Otol., 
Rhinol. and Laryngol., 1930, 39, 444) described 4 cases of orbital cellu- 
litis in which cavernous sinus thrombosis was suspected but not proven. 
The modern conception of orbital cellulitis excludes the idiopathic and 
metastatic views and recognizes septic thrombophlebitis, focal infection, 
and direct extension from the paranasal sinuses. The thickened walls 
and hyperplastic membrane of the sinuses as shown by roentgeno- 
graphy, as well as the findings by pharyngoscopy lend considerable aid 
in diagnosis of obscure sinus disease as the source of the cellulitis. The 
mode of entrance of infection of the orbit from the sinuses includes 
extension of inflammatory processes through bone, by way of periostitis, 
through dehiscences in bony walls or by extension by thrombosis of one 
of the large veins perforating bone and spreading infectious material 
to the other side. The position of the cavernous sinus with relation to 
surrounding structures renders it vulnerable to extension of inflamma- 
tory processes about the sinus and orbit. The symptoms of acute 
orbital cellulitis and cavernous sinus thrombosis are so much the same 
that the decision between orbital abscess and cavernous sinus involve- 
ment complicates the simple problem of extension. A comparison of 
the symptoms of orbital cellulitis and cavernous sinus thrombosis as 
given by various authors show that exophthalmos, and extension to the 
other eye, occurs in both. It is difficult to separate the ptosis of par- 
alysis from that of inflammatory edema, rigid position of the eyeball 
due to paralysis of the third, fourth, sixth nerves from the fixation due 
to engorgement of adjacent tissue. Intraocular changes, pain and its 
reference, failure in vision, symptoms of toxemia or profound sepsis and 
laboratory blood studies are relatively alike, with the possible exception 
of high leukocyte count and blood-stream infection. He concludes that 
so-called orbital cellulitis is a secondary manifestation of infection and 
is a symptom complex rather than an entity, and is due to nasal sinus 
disease save in cases of obvious external cause. The low percentage of 
recovery under radical procedure and the serious prognosis without 
interference justifies initial sinus surgery, even in cases of doubt. 


Orbital Cellulitis in Children.—Smira (Brit. Med. J., July, 1930, 
No. 3626, p. 14) emphasizes the importance of proptosis when asso- 
ciated with inflammation and attempts to make clear the difference in 
signs and symptoms of the two main types of orbital cellulitis and the 
difference in outlook and treatment which each demands. Orbital 
cellulitis in children has three chief causes: (1) Skin infections, such as 
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impetigo, hordeolum, fly bites, boils, or any facial wound, with acci- 
dently superadded virulent infection. The temperature is generally 
very high; septic cavernous sinus thrombosis and general septicemia 
with pneumonia are likely to supervene, and’ they often end fatally 
and rapidly. (2) Nasal sinus infection the commonest cause, is usually 
not so severe. The eye is pushed outward as well as forward. This is a 
strong diagnostic point. The ethmoid cells or antrums should be opened. 
Early operation is desirable. (3) Osteomyelitis or periostitis of the 
orbit is a rare but important cause. Edema and chemosis may occur 
from osteomyelitis of the rim of the orbit outside the orbital fascia. 
As more than 60 per cent of the cases of orbital cellulitis are of nasal 
origin, a rhinologist should be consulted early and surgical exploration 
of the sinuses employed. Destruction of the globe can best be prevented 
by early drainage of the orbit if relief is not secured by operation on the 
sinuses. 


OTO-RHINO-LARYNGOLOGY 


UNDER THE CHARGE OF 


DEWAYNE G, RICHEY, B.S., M.D., 


MERCY HOSPITAL, PITTSBURGH, PA. 


Modern Aspect of the Anatomy of Tonsils in Relation to Germinal 
Centers and Lymphocytes.—Hetwere’s (Folia oto-laryng., 1930, 19, 
209) histopathologic study of the tonsils removed at operation from 
100 patients revealed similar cellular responses in the pharyngeal and 
faucial tonsils. Especial attention was focussed on the germinal centers 
of the lymphoid follicles. These were regarded as centers of phagocytic 
activity inasmuch as they appeared to destroy many of the lympho- 
cytes produced in the peripheral zones of the follicle. Being larger in 
healthy persons, these germinal centers were construed as having some 
relationship to metabolism. Defective centers were surrounded by a 
wider lymphocytic zone than normal ones. After indicating morpho- 
logic characteristics of the lymphocytes, the author states that, as 
the structural changes apparently were dependent upon the degree of 
involvement, tonsillar microscopy can be used as an index to severity 
of infection and prognosis. The author is of the opinion that the 
function of the tonsil and its relation with metabolism and immunity 
need further clarification, and cites Schmidt’s observations concerning 
a tonsillar substance capable of producing leukopenia.! 

RetrosPector’s Note.—Russ and Suchanek? also encountered a 
pees ay in rabbits inoculated with fresh extracts of human tonsils and 
adenoids. 


1 Retrospect: Am. J. Mzp. Scr., 1927, 173, 146. 
2 Loc. cit., p. 440. 
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Hodgkin’s Disease with Involvement of Bone and Skeletal Muscles. 
—A case of Hodgkin’s disease is presented by Lockwoop, JoHNSON and 
Narr (Radiology, 1930, 14, 445) in a boy aged fifteen years, whose 
first symptom was shingles and whose chief complain on admission 
was backache. At this time a roentgenogram revealed definite bone 
destruction in the first 4 lumbar vertebre, the ilium and the femurs, 
although six months previously no definite changes in these structures 
were demonstrable. Biopsy established the diagnosis of Hodgkin’s 
disease. The course was one of increasing severity with bone destruc- 
tion of the dorsal and lumbar vertebre, ilium and femurs, and involve- 
ment of all lymph nodes, lungs, liver and skeletal muscles. The writers 
think that shingles has too frequently been reported in Hodgkin’s dis- 
ease to be without significance. 

Diverticula of the Esophagus are classified by JENKINson (Radiology, 
1930, 14, 508) as (1) pulsion, (2) traction and (3) traction-pulsion. 
The pulsion type may be congenital, be present at an early age, or may 
develop during late adult life. Symptoms are usually present, and 
depend upon the amount of food retained in the sac, leading to dilation 
of the sac, and pressure. These diverticula are most common at the 
junction of the pharynx and esophagus. If they are in the lower third 
of the esophagus, the sac is usually small and points down. They 
probably occur through a weak spot in the esophagus, possibly where a 
bloodvessel passes through the muscle. Traction type diverticula are 
most common in the middle third of the esophagus, following some 
inflammatory process in the lungs, pleura or mediastinum. The adhe- 
sions which follow pull the esophagus outward. The sacs are usually 
small and the apices point upward. They usually cause no symptoms, 
unless they harbor food and become dilated. They may develop into 
the traction-pulsion type and become large, due to pressure. Multiple 
diverticula of the esophagus are not common, but do occur. The cases 
the author has seen have been located in the middle third, and range 
in size from 5 mm. to 3 cm. They usually cause symptoms and he 
believes are of the pulsion type. - 


Factors of Error in the Roentgenologic Diagnosis of Diseases-of the 
Colon.—WeseEr (Radiology, 1930, 15, 460) prefers the opaque enema 
for examination of the colon. Since fecal material in the bowel may not 
only make satisfactory study of the colon impossible but also produces 
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defects resembling those of organic disease, the author routinely requires 
the patient to take 2 ounces of castor oil the evening before examina- 
tion and cleanse the bowel with a soapy enema next morning. His 
examination is roentgenoscopic and the abdomen is freely palpated to 
separate superimposed loops of bowel in order that all parts of the colon 
may be studied. If the patient has undue difficulty in retaining the 
enema, or if spasm is marked and perplexing, he administers 60 drops 
of the tincture of belladonna divided into 3 equal doses, 2 of which are 
given two hours apart in the evening and the remaining dose next 
morning an hour before reéxamination. The filling defect is by far the 
most common roentgenologic manifestation of organic disease of the 
colon, and is produced by cancer, diverticulitis, tuberculosis, chronic 
ulcerative colitis, extrinsic lesions, organic stricture and syphilis in 
about that order of frequency. To distinguish between these diseases 
the examiner must consider the site and configuration of the defect, 
the presence or absence of a palpable mass, and the fixation or mobility 
of the affected portion of the bowel. 


Injuries Resulting From Irradiation in Beauty Shops, especially for 
the removal of superfluous hair, are exemplified in 10 cases reported 
by Hazen (Am. J. Roent. and Rad. Therap., 1930, 23, 409). Telan- 
giectases, atrophy and wrinkling of the skin occurred in all cases. 
Seven women who had facial changes still had some hair in the atrophic 
and telangiectatic areas; 5 gave a history of deep-boring pains in the 
jaws and 7 had marked atrophy and recession of the gums. 


The Analgesic Effects of Roentgen Rays With Especial Consideration 
of Bone Metastasis of Cancer.—In the opinion of Borax (Radiology, 
1930, 14, 328) the fundamental difference in the analgesic effect of 
Roentgen rays and pure analgesics lies in the fact that the Roentgen 
rays can influence solely a pain that has arisen under pathologic con- 
ditions. In other words, the Roentgen rays act as an analgesic only 
when they act therapeutically and only to the extent that they exert 
healing effects. The bone metastases of cancer are of comparatively 
slight virulence and the most sensitive of all carcinomas to the Roentgen 
rays. They do not produce pain until the periosteum or nerve trunks 
adjacent to the bone become involved. By Roentgen therapy, growth 
of the bone metastasis is not merely checked, but caused to retrogress 
or disappear. When tlie dose is properly adjusted, Roentgen therapy 
thus has a lasting effect on the pain, suppressing it for at least several 
years. The author cites cases of bone metastasis in which pain was 
suppressed, and at necropsy the metastasis, which previously was 
demonstrable roentgenographically, had completely disappeared. 


Lead Therapy.—Kwnox (Am. J. Roent. and Rad. Therap., 1930, 23, 
304) concludes that colloidal lead has been and will be effective in 
prolonging the lives of some patients with malignant disease. A rare 
but occasional permanent cure may be expected. In general a patient 
should be relatively young, not anemic nor cachectic, nor with extensive 
metastases in order to undertake the treatment. The morphology of 
the tumor is not an index of its susceptibility to lead. The use of 
Roentgen rays and lead have probably more effect on the neoplasm 
than either used alone. These results, as well as those of others who 
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have used colloidal lead extensively, justify its use in a few carefully 
selected cases where adequate resources are available for meeting com- 
plications. In the same issue (p. 299) Francis Carter Wood expresses 
the opinion that the future of lead therapy is still doubtful. That it is 
very dangerous goes without saying, but Wood has treated some 70 
patients without a single death from the lead itself. Unfortunately 
most patients died from the progress of their disease, though a few 
patients had their tumors arrested. Many years may be required 
before a final estimate of the procedure can be offered. hy in its 
present stage it remains the most important contribution to cancer 
therapy since the discovery of radiation. Ullmann (p. 306) says that 
any statistical report he might make on lead therapy would appear 
very discouraging, but after three years he is still using it as an adjunct 
to irradiation in patients who are beyond reasonable hope of palliation 
by other methods. His percentage of failures is thus necessarily large, 
but as encouragement he has several patients who are apparently well 
after six months to two years. He prefers large doses to small repeated 
doses, as the anemia induced disappears more rapidly after the large 
single dose. Fatty changes in the liver are inevitable, but recovery is 
apparently prompt. He believes also that his results are better when 
a thorough course of irradiation was given prior to administering the 
lead. 


A Clinical and Roentgenologic Consideration of Pulmonary Infarc- 
tion.—Hemorrhagic infarction of the lung is usually the result of 


embolic occlusion of a branch of the pulmonary artery. Common 
sources of the emboli are vegetative endocarditis, femoral and uterine 
thrombosis after childbirth, and thrombotic processes in the prostatic, 
pelvic and femoral veins after operation. Pulmonary infarcts are 
rarely single and usually occur in groups of ten to twenty. They are 
most common in the lower lobes, especially along the sharp margins of 
the lung and the borders of the interlobar clefts, and are wedge-shaped, 
with the apex toward the hilus and the base toward the pleura. Fibrin- 
ous pleuritis occurs early over the infarcted area and exudates frequently 
follow. Clinically, in nonfatal pulmonary embolism there is usually 
an abrupt onset of dyspnea and severe pain in the chest. Fever is not 
high and is often absent. Leukocytosis is usually found. Hemoptysis 
is of frequent occurrence and is exceedingly helpful in establishing the 
diagnosis. In the opinion of KrrKuIN and Faust (Am. J. Roent. and 
Rad. Therap., 1930, 23, 265) after reviewing 25 cases observed at The 
Mayo Clinic, it is very difficult and at times impossible to make a 
diagnosis of pulmonary infarction from roentgenograms. With the 
clinical data, however, the nature of the shadows appearing on the 
films may usually be accurately determined. Infiltration at the bases, 
especially the right base, associated with thickened pleura, are sugges- 
tive, especially if the infiltration is well defined and of triangular shape. 
Early in the course of infarction, only clouding of the costophrenic angle 
may be seen. Another favorite site of infarction is the lower portion 
of the upper lobe of the right lung near the periphery and interlobar 
cleft. It gives rise to a wedge-shaped shadow such as has been described 
in the literature. Associated pleuritis is no doubt partly responsible 
for the shadow seen, and the condition may be confounded with ordinary 
interlobar pleuritis. 
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Tuberculous Mediastinitis.—Five cases of tuberculosis occurring in 
adults in which the disease was predominant in the mediastinum are 
reported.by KornsBium and Cooper (Am. J. Roent. and Rad. Therap., 
1930, 23, 276). The roentgen examination probably affords the best 
means of diagnosis although the appearance is not pathognomonic. 
The characteristic appearance is a widening of the mediastinal shadow 
with a bulge to one side or the other. The outline tends to be smooth 
and regular, in contrast to the nodular appearance of lymph-gland 
enlargements, as in Hodgkin’s disease, or the globular appearance of 
many mediastinal tumors. The trachea may be displaced, and, if 
present, the displacement is toward the side of greatest involvement, 
whereas in mediastinal tumors the displacement is usually in the 
opposite direction. Discovery of a parenchymal tuberculous lesion 
tends to strengthen suspicion that the mediastinal lesion is also tuber- 
culous, but does not establish the diagnosis, which requires close corre- 
lation of all the roentgenologic and clinical data. 


Roentgen Diagnosis of Lesions of the Jejunum and Deum.—Ritvo 
(Am. J. Roent. and Rad. Therap., 1930, 22, 160) discusses numerous con- 
ditions which are amenable to roentgenologic demonstration. Usually 
the examination is carried out after the ingestion of a barium meal. 
Obstruction, if of marked degree, can often be shown without the 
meal, the loops of gas-distended bowel, which tend to arrange them- 
selves in parallel columns, being readily visible. By giving barium, if 
not contraindicated by the exigency of the case, the point of obstruction 
can be determined with varying accuracy. Hypermotility is shown by 
emptying of the small bowel in less than six hours. Solitary and mul- 
tiple diverticula, although difficult to exhibit, can be shown under 
favorable circumstances. Malpositions and displacements of the small 
bowel by extrinsic tumors may aid in localizing the latter. Tumors 
of the pancreas usually displace the jejunum downward; those of the 
spleen toward the midline. Renal tumors cause a downward and out- 
ward displacement. Mesenteric masses may be demonstrated by the 
fact that no loops of small bowel are visible in portions of the abdomen 
where they normally should be. Tuberculosis causes irritability with 
hypermotility and filling defects. ‘Tuberculous peritonitis may occa- 
sionally be diagnosed: by Roentgen studies of the small bowel, which 
may reveal adhesions and multiple irregularly scattered narrowings; 
the intestinal loops tend to form bizarre patterns and are shorter and 
narrower than usual. 
Primary Hemangioma of Bone.—The roentgenologic appearance of 
hemangioma in bone, according to Bucy and Carp (Am. J. Roent. and 
Rad. Therap., 1930, 23, 1) is of two types: (1) In flat bones (that is, skull, 
scapula, pelvis) sunburst trabeculations of unusual size radiate from a 
common center and mostly from the plane of the bone. The periosteum 
may be considerably elevated, but is apparently not broken through. 
(2) In cylindrical bones the tumor is loculated. These loculations are 
small with an interspersed fine, fibrillary framework. The cortex is 
usually destroyed but may extend into the center of the expansive 
tumor. The periosteum, though expanded remains intact. 
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Pulmonary Siderosis.—Two cases of pulmonary siderosis were 
reported by Bonrop (Arch. Path., 1930, 10, 179). One case illustrated 
the black variety, produced by inhalation of metallic iron dust, and this 
case terminated with a tuberculous bronchopneumonia which showed 
a relatively small amount of fibrosis. The second case illustrated the 
red variety of siderosis due to inhalation of dust-containing compounds 
of iron, of which the most important is the oxide. In this case the con- 
comitant tuberculosis was of the fibrotic type and confined to the lymph 
glands. In both varieties: transportation of a portion of the iron par- 
ticles by macrophages was noted. These cells carried the particle into 
the alveoli and thence into the sputum along with a fraction which was 
excreted through the bronchial mucosa. Other particles were carried 
to the neighboring lymph; nodes, being either deposited there, or else 
carried on into the blood stream, probably by way of the thoracic duct. 
Particles of iron in the blood stream were taken up by cells of the 
reticulo-endothelial system. A gradual transformation of the iron 
into a relatively insoluble protein compound was suggested. Only the 
more soluble iron was found to be capable of transportation and it was 
found intracellularly, while the insoluble compounds were found extra- 
cellularly in dense fibrous ‘issue. 


The Etiology of Lymphadenoma: A Summary of Six Years’ 
Researches.—Twort (J. Path. Bact., 1930, 33, 539) studied 106 cases 
which clinically resembled lymphadenoma. They were carefully 
analyzed and searched for parasites of different kinds. The author 
found, however, that although a variety of parasitic forms, both anjmal 
and vegetable were observed in the tissues, or cultured from them, 
there was no uniformity in the appearance of any variety. The author 
admits that the etiology of ie aaiheaniatnedl (Hodgkin’s disease) remains 
obscure to us. 


The Giant Cells of Benign Giant-cell Tumors of Bone.—JoHNson 
(Arch. Path., 1930, 10, 197) examined microscopic sections from 11 
cases of benign giant-cell tumor of bone, with a view to determining the 
histogenesis of the giant cells. These cells were always most numerous 
where vascular tissue was most abundant. The giant cells formed a 
portion of the lining of the blood channels, being continuous with the 
normal endothelial cells lining the adjacent portions. Further, the 
giant cells were in immediate contact with the blood stream and not 
separated from it by the interposition of an endothelial lining. From 
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the examination of serial sections and direct observation of single sec- 
tions it was concluded that the rounded spaces frequently observed in 
the cytoplasm of the giant cells were excavations, or hollows, which 
communicated directly with the lumen of bloodvessels, and represented 
the lumen of newly formed bloodvessels. The author concluded that 
the giant cells of benign giant-cell tumors of bone arose from the endo- 
thelium of the blood capillaries. 


Epidermoid Carcinoma of the Head and Neck with Special Reference 
to Metastasis.— Wiuuis (J. Path. Bact., 1930, 33, 501) has undertaken 
an analysis of a series of cancerous tumors of the head and neck with 
respect to the secondary distribution arising from them. The cancers 
he was dealing with were located upon the lip, tongue, tonsil, palate 
and pharynx, and occurred in individuals ranging from forty-five to 
seventy years of age. The average age at the time of death was sixty. 
Other than the regional lymph glands these tumors are prone to invade 
(50 per cent) distant organs. The most common localization was in 
the liver, next in frequency in lung, bone and kidneys. These tumors 
infiltrated the walls of veins, producing in them an intravascular throm- 
bus permeated by malignant cells. From these intravascular growths 
distant dissemination may occur. The author believes that the tumor 
cells do not pass through the pulmonary capillaries, but after inducing 
a new growth in the lung a new venous dissemination arises from this 
point. 

Gelatinous Degeneration of the Bone Marrow.—Micuaet (J. Path. 
Bact., 1930, 33, 533) examined the bone marrow from 480 autopsies, 
and among this number he found 11 cases of gelatinous degeneration 
which were quite distinct from edematous processes of these tissues. 
The most common disease with which this condition was related was 
tuberculosis, and next came carcinoma. The condition was much more 
common in males than females, and appeared at about the fortieth 
year. The condition differs from uncomplicated edema of the bone 
marrow in the presence of precipitated fibrin about the periphery of the 
fat cells. The author states that it is apparently the result of a reaction 
of fat and edema in the presence of fibrinogen. 


Phagocytosis by Bronchial Epithelium in the Lungs of Mice.— 
During the last twenty years the study of pneumonia and other dis- 
eases involving the lung has led to a detailed analysis of all the con- 
stituent tissues comprising this organ. There is, however, evidence 
of the phagocytic capacity of certain pulmonary tissues for foreign 
particles arriving in the pulmonary alveoli. The various investigators 
have lacked agreement concerning the nature of these phagocytic cells. 
Some have endowed the alveolar epithelium with this property; others 
believe that the active cells found in the alveoli have come from the 
blood stream; others, again, believe that these cells are special histio- 
cytes lying in the vicinity of the various channels within viscera; while 
still others believe that the phagocytic cells have an origin from vascular 
epithelium. Duture (J. Path. Bact., 1930, 33, 547) has again investi- 
gated the nature of the phagocytic cells of the bronchi and bronchioles 
and has come to the conclusion that they have an epithelial origin from 
the lining membrane of these tubes. 
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An Outbreak of Food Poisoning Caused by Salmonella Enteritidis. 
—D’Avunoy (J. Infect. Dis., 1929, 45, 404) reports an outbreak of food 
poisoning following the ingestion of cream puffs infected with Salmon- 
ella enteritidis, which affected 90 persons. All patients recovered. 
Agglutinins for a recovered strain of S. enteritidis and for old laboratory 
cultures were noted in 2 cases, in one of which an acute endocardial 
involvement developed during the course of illness. None of the food 
handlers showed agglutinins for this or closely related microérganisms, 
nor could any significant forms be isolated from their feces. S. enteriti- 
dis was isolated from rodent excreta found in the bakery, as well as 
from the intestinal contents of mice trapped therein. Intraperitoneal 
injection of the recovered organism in mice and guinea pigs caused 
death, but feeding live and killed cultures to a limited number of rabbits 
and guinea pigs produced no observable symptoms. 


On the Inheritance and Racial Distribution of Agglutinable Proper- 
ties of Human Blood.—Studies reported by LANDSTEINER and LEVINE 
(J. Immunol., 1930, 18, 87) substantiate the view that an agglutinable 
property of human blood detected by an agglutinin present in certain 
exceptional human sera (“extra agglutinin 1”’) is inherited and that its 
frequency shows a racial difference in the two populations examined. 
Consequently, it must be considered as a constitutional property. The 
same conclusion seems to hold for other properties of red cells demon- 
strable by a typical human sera. Evidence is presented to show that 
the qualities characterizing two subgroups are inherited. The experi- 
ments reported were made with the use of some atypical sera containing 
agglutinins of marked activity. 


Milk-borne Septic Sore Throat and Scarlet Fever.—ScammMan (Am. 
J. Pub. Health, 1929, 19, 1339) declares that 87 milk-borne outbreaks 
of scarlet fever have been recorded in the United States from 1893 to 
1928, and 45 milk-borne outbreaks of septic sore throat from 1908 to 
1928. Fifty-five per cent of all the milk-borne outbreaks of scarlet 
fever and septic sore throat recorded were in Massachusetts and New 
York. About three-fourtlis of the recorded outbreaks of both diseases 
had their onsets between December and May. In 82 per cent of the 
outbreaks of scarlet fever a milk handler was the probable source of 
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infection, as compared to 55 per cent of the outbreaks of septic sore 
throat. In certain milk-borne outbreaks of both scarlet fever and septic 
sore throat in Massachusetts there was an unsual proportion of cases 
aged fifteen years and over. In the Lee outbreak of septic sore throat 
a cow was found to be infected with a Streptococcus epidemicus. In 
the Charlton outbreak (clinically septic sore throat) the source of infec- 
tion was the dairyman or his family, all of whom had scarlet fever 
except the mother, who had a septic finger. No infected cow was found. 
In the Plymouth outbreak of scarlet fever the probable source of infec- 
tion was a milk handler. Two cows were found to be infected. The 
bacteriologic evidence showed conclusively that the Lee outbreak was 
caused by a streptococcus of the epidemicus type. Studies of organisms 
from the throats of patients in the Charlton outbreak showed them to be 
definitely not of the epidemicus strain, but closely related to the scarla- 
tiniform strain. Cultures from the Plymouth outbreak of scarlet fever, 
on the other hand, were reported of both the epidemicus and scarlatini- 

A Survey to Determine the Prevalence of Tuberculous Infection in 
School McPHepran, Lanpis and 
(Am. Rev. of Tuberc., 1929, 20, 421) state that tuberculin tests of school 
children of Philadelphia show that 37.7 per cent are infected with 
tuberculosis at the age of five years and 90.2 per cent at the age of eigh- 
teen years. These figures indicate that there has been no significant 
diminution of the incidence of tuberculous infection during childhood 
to correspond with the diminution of mortality from tuberculosis in 
recent years. The intracutaneous tuberculin test is the only accurate 
method of determining the incidence of tuberculous infection in appar- 
ently healthy children. Accurate information concerning the frequency 
of infection at different ages in children of different localities, prefer- 
ably repeated at periodic intervals, would give valuable information 
concerning the epidemiology of tuberculous infection. American-born 
children of Italian parentage have shown a low incidence of tuberculous 
infection as indicated by the tuberculin test. In Jewish children the 
incidence of the positive reaction has been approximately the same as 
that of other children. Pulmonary tuberculosis recognized by roent- 
genologic examination in association with symptoms and physical 
signs is found in 0.5 pér cent of children attending school, being more 
frequent in high-school children than in children of elementary schools. 
Sanatorium treatment or its equivalent offers to these children the 
best chance of recovery from the disease. Latent apical tuberculosis 
recognizable in roentgenologic films is often the precursor of the adult 
type of pulmonary tuberculosis. It is found in 1 per cent of adolescent 
children (of high-school age) and is more frequent in girls than in boys. 
Children with this lesion should be under continuous observation and 
should pursue a modified high-school regimen directed to prevent further 
progress of the lesion. Latent tuberculous infiltration of the lung of 
childhood type was found in more than 1 per cent of the children. This 
lesion may be the precursor of grave disease. Children who have it 
should be kept under observation and should receive special care until 
it is evident that the lesion is not longer progressive. Latent tubercu- 
lous foci in lungs and tracheobronchial lymph nodes are found in more 
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than 10 per cent of the school children. It may be the precursor of 
pulmonary tuberculosis. It varies from massive caseous lesions of 
serious import to firmly calcified foci, which are evidently healed. 
Its significance is determined by the size of the lesion, the activity of 
tuberculin reaction, continued exposure to open tuberculosis, associated 
changes in the lung substance and the age of the child. Pulmonary 
tuberculosis recognized by roentgenologic examination together with 
symptoms and physical signs is found more than twice as often in 
adolescent girls as in boys of the same age. Our figures indicate that it 
is approximately four times as frequent in colored as in white children 
of high-school age. The evidence obtained suggests that tuberculous 
infection may spread within schools but under the existing system of 
medical school inspection this seldom occurs. 


Undulant Fever. Etiology, Epidemiology and Laboratory Diagnosis. 
—Harpy (J. Am. Med. Assn., 1929, 93, 891) states that the characteris- 
tics of Brucella melitensis organisms have only recently been fully 
described. A classification of strains isolated from human beings cannot 
now be regarded as a reliable index of the importance of the different 
varieties as a cause of human disease. A special study should be made 
to obtain a detailed postmortem study in all fatal cases of undulant 
fever. The pathologic lesions and clinical signs of Brucella melitensis 
infections in animals show a definite correlation. The epidemiologic 
data, based on the reports of more than a thousand recent cases of 
undulant fever in the United States, indicate that cattle and hogs with 
contagious abortion are the source of these infections. Macroscopic 
agglutination tests on patients with febrile illnesses of undetermined 
etiology should be made more frequently. Additional study is essential 
in order to determine effective and applicable methods of control. 


Experimental Transmission of Endemic Typhus of the Southeastern 
Atlantic States by the Body Louse.—The existence of endemic typhus 
in the southeastern states, apparently not dependent on importation 
from abroad or from Mexico, has been recognized only within recent 
years. Its distribution and epidemiology have been carefully investi- 
gated by Maxcy (U. S. Pub. Health Rep., 1928, 43, 3079; 1929, 44, 
589, 1735), to whom we owe most of our present knowledge concerning 
typhus as it occurs south of the Potomac. The most important con- 
clusion which Maxcy drew from his epidemiologic inquiries is that 
endemic typhus is not transmitted by Pediculus humanus. Moosrr 
and Dummer (J. Infect. Dis., 1930, 46, 170) report experiments which, 
while showing conclusively that the virus of typhus from North Caro- 
lina is able to survive and multiply in the body louse, are not intended 
to be exploited against the hypothesis of Maxcy. The epidemiologic 
peculiarities of the disease in that part of the country make it highly 
probable that the relatively rare cases of typhus originate from a reser- 
voir of virus existing outside of man. Maxcy suspects certain rodents 
and his demonstration that the white rat is highly susceptible to his 
virus points in this direction, especially since the gray rat shows the 
same susceptibility. It is, however, evident from the present experi- 
ments that the virus of typhus in the southern states can be transmitted 
by the human louse once it has gained entrance into man from Maxcy’s 
hypothetical reservoir. 
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An Anemia of Dogs Produced by Feeding Onions.—Srsre ui (U. S. 
Pub. Health Rep., 1930, 45, 1175) while testing the effect of various diets 
in an attempt to evaluate their blacktongue preventive qualities found 
that onions produced a severe anemia. The condition was a temporary 
one as the blood returned to normal, even if the onion-containing diet 
were continued. The white cells were not changed. 


Undulant Fever in Ware County, Georgia.—AtTwoop and HassEL- 
TINE (U.S. Pub. Health Rep., 1930, 45, 1343) report 22 cases of undulant 
fever in Waycross, Georgia, and vicinity in 1928 and 1929; the disease 
had not been recognized earlier. The cases were clinically characteristic 
and the diagnosis in most was confirmed by laboratory tests. The 
time spent in bed varied from four to eleven weeks. The sexes were 
about equally infected; the youngest case was fourteen years of age, the 
oldest fifty-six; occupation was not a factor. No case occurred among 
persons using pasteurized milk and all but one of the 9 intensively 
studied used raw milk from a single dairy. The cattle supplying milk 
to the city were found to be infected with the organism of contagious 
abortion. 


Corrections. 


1. In the abstract, entitled “‘The Medical Treatment of Spastic Conditions in 
the Alimentary Canal’’ (Am. J. Men. Scr., September, 1930, 180, 433; Department 
of Therapeutics), the doses of Loehr’s formula are incorrectly stated due to mis- 
prints in the original article (Miinchen. med. Wchnschr., 1929, 76, 1869). In corres- 
pondence with the authors he states that the formula should be as follows: 

Atropin sulphate, 0.0005 
Papaverin, 0.025 
Dial, 0.1 


2. The photographs, but not the legends of Figs. 1 and 8 of Dr. Lloyd B. Dickey’s 
article, on “‘The Etiology of Erythema Nodosum in Children,” in the October num- 
ber, have been transposed, so that the photograph at present over the legend “ Fig. 1”’ 
should be over the legend for Fig. 8 and vice versa. 
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